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(54)Title: NOVEL G PROTEIN-COUPLED RECEPTORS 



(57) Abstract 

Partial cDNA sequences of target genes are obtained by performing RT-PCR with the use of an oligonucleotide primer designed based 
on a human genome sequence containing novel G protein-coupled receptor genes found out on a data base. Further, full-length cDNAs of 
these genes are successfully isolated by the S'-RACE method and 3-RACE method with the use of a human testis-origin cDNA library as a 
template. The proteins encoded by the thus isolated genes have the characteristics of the known olfactory receptor (OR) gene family. 
Moreover, the expression properties thereof suggest that these genes would have functions relating to immune response and hemopoiesis. 
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n ©§a Mis «t vm m £ mt a «, 

£ tit T" (3, Olf actorygg<fc(OR)iI{E^ 7 y S U -tt:£fluDi*:JSJfog«*l 

SSf^ttfc*^ (Buck, L. et al. Cell 65, 175-187, 1991) #8*00 fc© 
T*s -e©^ O (Permentier, M. et al. Nature 355, 453-455, 1992) , 
-?t?7> (Ressler, K.J. et al. Cell 73, 597-609, 1993) , t h (Selbie 
, L.A. et al. Mol. Brain Res. 13, 159-163, 1992) , t?X (Ngai, J. 
et al. Cell 72, 657-666, 1993) , *x;i/ (Freitag, J. et al. Neuron 1 
5, 1383-1392, 1995) £:fcl>T ffi&^T-ffilMfe^tfJI 

»l»JBn«l«t:»IMlP*fit*«[ N-x-S / T ](x tttt«©7 S y«) 

-7mt5o ^2$fflfla^^(;i/-7--i)i:^3i]fla^^(^-7- 

-2)(i,j§:^©{*^^nfcxx^^ >5§£t-J; d ^ k^t- seisin 

2*ifl§l*)$i$©[ M-A-Y-D-R-Y-L/V-A-I/V-C ] IE?'JT*> ftfci©[ D-R-Y ] 
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& (Rosenthal, W. et al. J. Biol. Chem. 268, 13030-13033, 1993. Marc 
hese, A. et al. Genomics 23, 609-618, 1994) Q 

OdorantggttffiMzft-TS U#> KC^LTiix PUfcfodour'j #> 

Ibh (Buck, L. et al. Cell 65, 175-187, 199U Ngai, J. et al. Cell 7 
2, 657-666, 1993)o %tz^ *(Di/ Vi-Jlfcmiz-D^Z *k G m&ntOl&ti 

<D$tm70%&{&&fc=?--ClbZZt#mfe£tlZ^Z (Sylvie, R. et al. 
Nature Gen. 18, 243-250, 1998) 0 

Blast tfc$fc:«fc ^GenBank <D &m?--9'<~-Z1*i£.mmtjLtiLWL<D7®m 

yAiB^JlzS^iiSa+tfe^-'JiJ^^^^^ Fr7^7-§fflufe RT-PCR 
t h^&Sliid&^CD mRNA %$§mk\sZnMTZZ£\z& tK :ti?>i^ 
afi?©^cDNAiB^J*f#5a:lqI«Ft: x a dft&fcfS^OSe?! 

7}*^ £tf^SMiS£I i l I fffiL£o RT-PCR©$££fc:i3^TS^ 
iHK^aStfgfc&ftfct hums*© cDNA 7^77'J-*ISSi:Ltffl 
Hfc* 5' -RACE £&tf3' -RACE ^^USSt * CI £Ts d tl^itG^©^ 
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o©jifc^£^ti^tiGTAR14-K GTAR14-3 , *>£m;TAR14-5^ ft^T#gt 
£ti£h h^fef*^ll#tz^^T^4o©itfE^^ ; eti^nGTARll-K GTAR1 
1-2, GTAR11-3 s &&mmil-4ttii%,Ltio 

Olfactory g&tt(OR)itfc^ 7 t ^ «J -©ft$[£ii££-tt3 *©T*ftofco 

znb&B¥<DtY&m&Z'<Dft&ftitzmvTLtzi&ms gtari4-h± x m 

ffex ^M(3i5^T^3i^^^^nfeo GTAR14-3fcfc v .JfclitU &V!fiM££*i 
^Ufco GTAR14-5i3*UT(i. MIL *ffifijfiL#fc^ofc U WiSgjfo 

^$gII#!Stf>e>tl£o GTARll-lttx Mf&s JJfU. **3U W<Ijcfc^o • 

<&&£fttzo GTAR11-2&, mUs *#PJ >^®tU^>tz U W^iiJfil^ & 
*mMfcl!&ffifc:^Tfttc8<&W£*ifco GTARll-3(i N flM, WKfc^o 

£<Z>$Hb^ ffifa, »lg^tCi5^T^Si£<tftm^tlfc« GTAR11-4&, TO 

^m*;^ vm^oimtm® %> tn*. % fttz 0 
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(1) TIB (a) ftt> (c) ©^rti^tw5E«OGSSS^kS^S 

(a) IE?'J#^:4, 5, 6, 2 8. 2 9. 3 0, 3 1 ©^TtifrCffitt 

(b) i^!j#^:4, 5, 6, 28, 29, 30, 3 1 (D^ttlfrlzmm 

(c) I2?'J#-^:1, 2, 3, 24, 25, 26, 2 7 0^i"ftib»£13« 

(2) (1) CiBtt©gfiHi:f&©^7 p *- KXfitf'J^?*^ K£:fr£>&£ 

(3) ( 1) KfBi&©gfift©gff#^7-?- h\ 

(4) (1) - (3) ©^rftfr l^ligBttOSSKSfca:^^ K£n 
— K 1~ & DNA, 

(5) (4) tzfe«©DNA*M¥A£ftfc'«**--, 

(6) (4) t:8Btt0DNA*IS3Sprigt:ftj#r-5JKJte«li*: x 

(7) (6) £fl8tt©J&K£&tt&$ftU *6S£*fcflE&M;fctti7 

^ b*£I5]ilXT 3x*M£^tr, ( 1 ) ~ (3) o^rti*»l^t:iB«OSfiS* 

(8) (i) ti3«©se«t:*g^-ra<b^%^^u-->^-rs*ffi 

(a) (1) ~ (3) 0^m^lJHclB«OSeStfctt^^KCS»lt 
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(b)(i) ~ (3) (D^Tnfrimztmvm&nztz&^yi-Yiz&st 

(9) (1) C3BttoaSRt:|g^1-SU*>K*i«fcrJf/*fcJ47=f = ^ 

(a) (i) ~ (3) (D^tti^im^um^m&n^tzit^y^Y^mmiz 

(b) a£Mfi©£<t^i$£ft£$J£t3x*i, 

(10) (1) K83iii©gSffK^£-r£tfift> 

(11) (10) KIEftOtttt^ (1) ~ (3) ©^Tti^UItrlB^© 

(12) ESI«:K 2, 3. 2 4, 2 5. 2 6, 2 7©^mfrt:IB 

*«TO#?»t-«tO#»^nfcGTAR14-l cDNA, GTAR14-3 cDNA, GTAR14-5 c 
DNA0*«E*J**n*ftE0JM : U 2, 3(C, £ C ft £ cDNAK £ 0 3- 

K$n5iaso7^ yKEfli**n*ftE*i#^ 4, 5, 6£SsTo 

*^#^£D#i$£ftfcGTARll-l cDNA, GTAR11-2 cDNA , GTAR11-3 cD 
NA, GTAR11-4 cDNA©JS£E$]**ft*ftE?'J#^ : 24, 25, 26, 2711, £tz 
, cti^cDNAdi: D n- b'£ti3g£ft®T ttE9J**ft**iE0JM 
: 28, 29, 30, 3lt^1"o 
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ttttettssttM n-x-s / t ] (x mm(D7um 7*£*So 

&&iz^xx&zztft^v££ftx^%, mimun&WtOi m-a-y-d-r-y 
-l/v-a-i/v-c ] ummzmintwl d-r-y ] *3—7)*mlx\^ ( 

Rosenthal, W. et al. J. Biol. Chem. 268, 13030-13033, 1993, Marchese 
, A. et al. Genomics 23, 609-618, 1994)o 

rGTARgGffj tmtZ) B\ ffilSeit^D, -ecE^fcTfiiffiOiSi 

GTARSSK&n fM©0dorant§gft|5]$Hc, ±I3©GSSM^^ 

£gtt£[N-x-S/T]^?— 7 (x iiftti©>^iO £LT, GTARH-lgSS 
t£[N-Q-T]iE?'J£, GTAR14-3g£Wli[N-S-T]iB?!]£. GTAR14-5H 6 & [N-T 
-SliS^J^WLT^feo GTARll-lge^tt [N-Y-S]IE?'J^ GTAR11-2 

m&n. GTARll-3^6Ws ^J:t/GTARll-4^aKii [N-S-T]i£?'J£# UT l> 

fee 

*-c & z z t it^mz fix ^ s $ 2 mmn^Ho [m-a-y-d-r-y-l/v-a-i/v-c 

] iE^Ji: LTx GTAR14-lll6M&[V-A-Y-D-R-Y-V-A-I-C]iiE? , J£:N ZtitM® 
m&ni* [M-A-Y-D-R-Y-L- A- I-C]1S^!J?: W Itl^fco 

GTARH6M&N ffe©G^GIflS£^gftM£!iS^*£ 

Ztz, RT-PCRlCefc£f&3g8?ffi££0> GTARitfc^&x ^tc«h*l^{w*5 
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^T»^«»*MR*£nfc (WSW. H«J7, H7*6 9, H20fr e>23) 0 d 
gp*>, GTARSSJf#> U#> h'MKJfcgU G£S IS ^©fflSftffl 

^*«6Jfll*t*^-CK«)&nfc. *fcx GTARlUte*©*^ &JMB 

ZStst^mZtiZ* Mffi&]k®lz1o^ZU&><bhtio GTARll-ia 
fi?, GTARll-3itfc^ *J:VGTARll-4ae^t:*5^T»±, itM«^t? 

antggft Stttt tt /T> TGTAR14-1S d !S£ £ t>'GTAR14-5S & K^GTARl IS 

fe ^> o 

GTAR14-3*e*t:HLTtiU ±E©»ML fUUa*^ /JtJHk 

^«fc*$B£#&tf>*>*u mfc^%M%mftft*^fro z.(Dzt\z, gt 
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jjg&fS W, £ £ BSS *(6 ffl # % x. £> ft £ 0 

XK £ ^ (iGTARg £ notikm* ?SI4-fb ftH l$Jnft©£tt&4 (3 «fc 
tK GTARgaK©r£t45tji*(E"f££:£<fcoT. £&©«&&££li&L 

&%.i§.fc%i<Di%.m z?MMt z>t) <dx& b\ Mfctt) tits $> z>ftfeM(Dmmm 

fgrCGTARMSE£«il&Jg£U5Sx T n - X h -^©ft!l©PiS#K . 
$ 5 ^ &GTARS & H©«&* PIS t 9 £ ft Jltti/t#©£#iS!4 J: 0 s GTAR 
g6K©i£ttffig£<E*£fcfc:J:oTx £#©Mtt&^£}fP$'J L o S fc* 

«"j^nso hp*,. ^©j^&PiStifitt&^Ji^mx ^T**»^cT«Biia»© 

#pJf]£T'&5o ^ftttBP*., gBm^^A J @H1-^SB^3g^S^4© 

7>W®&x GVHDx EAE2: t^-s^^&^EJE&^Ofl^^LjtiCJ; D8M*£ftfc£i&fr 

ttT6M*©ftfi^f$7'Wi/*-ic#LT^ ±IEIM#J£i£&^W$iJ 

hbce^t r mmmtmmj tit. gtar^sm^pi^^^^^w 
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pJrM©^g£a§A1~<5;: h#T-£6 (Kramer, W. and Fritz, H. J. Method 
s in Enzymol. (1987) 154, 350-367) o £tz, PCRCfc *8Bttftg$J&g$$6 
v*5rA (GIBCO-BRL^) £$fflLTx g^R*© 7 ^ ^ &E*>Jfc:&££$A 

x 28*»f>31) (c*>H>Tx *©£&¥tti£t4fc!B*£#*fc^<fc"5x l£L< 

GTARSaRfcttfifcttfcP^&SaRfcLTttx Wttt. Efll#5 : 4 
A»t.6s 28fr£31©^?ft*pU:7f*£*i*^S yKEflJ*©lXfcJ:2fflW±x ff£ 
L<lix 2liJU±30fflWTx £0ffi;L<tt21iW±10<@WT©T^y$!tf* 
fcLfcfc©x IB?!J#^ : 4fr<b6x 28fr£31©Of n**£^£*i£7 ^ y&E 
Hlt:lX«±2ffllW±, ff* t < fcfc. 2fiW±30<@WTx «fc Off * L < !42flW±l 
OfflWTCDT^ ;WllDLfc^©^ E?"J#^ :4fr£6x 28fr 5>31©^1* ftfr 
C^n57^ y&E9J + ©lXfci:2fflfcJx±x ff£L<iix 2ffl^±30fflWTx 

«t off * u < (i2fliw±ioflsuT©T s ;m&fk<D7 $ smTrwrnzfttzb 
/ximcDTi smt&zmm^x wmzntzri ;wMim*Mtz>%L& 

n&Z(0£®¥fiiS\iZi&#t5Z£&t?£®%ftT^Z> (Mark, D. F. 
et al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 \ Zoller, M. 
J. & Smith, M. Nucleic Acids Research (1982) 10, 6487-6500 N Wang, 
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A. et al., Science 224, 1431-1433 N Dalbadie-McFarland, G. et al., 
Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) e 

!iISI$j- Kt£DNA£7 l/-A#-a?-<5 <fc 5 £jI£LT £ft£$63£ 

W*BU ^7*^- Ki: tTtt. FLAG (Hopp, T. P. et al., BioTechnology 
(1988) 6, 1204-1210 ), 6 <@©His (t7^v>) aSfr*>&66 xHis , 1 
OxHis s 4 >7)l*>y'mmm (HA), t hc-myc ©®t#\ VSV-GP©i8rtf\ P 
18HIV©$t#\ T7-tag, HSV-tag s E-tag , SV40T ttlOKfrs lck tag , a 
-tubulin© IB? tf\ B-tag . Protein C ©»rfr$* fT? 7**- K 
#{gffl£*i£o ^fcgfifli: LTlis 0Ox.fcJ!GST (y;i/^^-^> - S • h7 
>^7i7-n HA (>f >7;Ux>1f»^K ^ Ay 7*D7*<) >£3?$l$ 
, 0-ii7>7 hisy—Vs MBP (7j^-7^iai) t>ti%o m 

85 $ n T v ^ £ £ tl h £ =3 - K T £ DN A £ i> £ $ tz <b © % ffl ^ * c £ * i T* £ 

DNAt«fc K£tiT£ t>> fioGTAR£6Rfcflia£8jfc:l^?&£GR* 
x>h©£#£tt, ^Jx.«42°C, 2XSSC, 0.1%SDS#3M:f e>*U ^Kli5 
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0°Cs 2XSSC , 0.1%SDS-£&3 o ifc<t L < fcJ\ i^X h 'J>vi> h 

*^^iff>n?>o iix h u yvx.yvtzm*t\±, 0a«65°c, 2xssc 

y$?iE?'J (E3«^:4fr£>6. 28fre>31) h*g|pl&£#-f SgGlfc^i; ft 

J: t> L < te'i>& < h &90% , ^^(:JflL<{^^< b&95% 

?%£\& s Xffi (Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. Sc 
i. USA (1983) 80, 726-730) iztm<D7)l=i 'J X A iz LtzftZtiX ^„ 

©3MfflTgtt^UA i/ ?i-)lZW l i&Wlz&€i£ -££DNA & 6l^Ji^;h,£^tf 
^?#-£*§^-f 6o ^Ji.(^ro^-^-/x>A>it-^UTIi^ t hit 
-Y M#dO ^ ;i/Xtul«7'D ; E — * — /x>;n>+*-— (human cytomegalovi 
rus immediate early promoter/enhancer ) £^£{:f<5 C h tPT cF £ 0 
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;i/^40 (SV 40 ) ^©£-r;u*7'D ; E-*— /xw\>it— -£t Fxd>^ 
->>3>77^^-la (HEFla) ©Pi?L^ilfflJ^E&*©7*D^-^-/x>7N 

0Ufcfx SV 40 7 , D*-*-/x>/\>it-£G&ffl-r**!^ Mulligan^ 
©£& (Nature (1979) 277, 108), HEFlaro^E-^-/x>^>-9- 

Mizushima £>©7az£ (Nucleic Acids Res. (1990) 18, 

5322) tft*«g^KH;&te?-a;ifc#-t?#3o 

^ © fe » © ^ ^ E^Jx «S * S it fe^ * W t ^ -B- T IBS * -e- 
&;i^#T-£&o fi?'Jx.ti7"D^-^-i: LT(i> lacZ7*P^-*-, araBT" 
D^-^-^flf5ci:^#5o lacZ7-D^-^-^^ffl-rs^^ s Ward 
*>©£& (Nature (1098) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427) 
\ araB^D^ — * — £ft/H"f Better£>©7o& (Science (1988) 240 

, 1041-1043 ) £ft*««fc^o 

MfiS^^©fcto©v^±/l/iE^Jh LTfi, ^JBS©^»J 

pelBi/^^;HE?!J (Lei, S. P. et al J. Bacteriol. (1987) 
169, 4379 ) £@fflmfcJct^o 

&SKI8*&£fcLTBU SV 40 , # V £ ^ T-rV t) 4 )\/7,s 0 
*s)\\iu--?t] 4 )\,% (bpv ) ^©G*©fc©£ffl^3d2:#-C#&o £ 5 
C % 1&i«Blia^^itfi : Fnt-»liB©fcfi> N ^^^-lii!^-*- 
fcLT. T\;y*)zi*/Y ^>^7i7-b' (APH ) ilfc^ 

b* (TK) itfc^ ^il^r^>f >^7->^7*'Jt:^;i/h7>77 
(Ecogpt) S>t Kp£8jI7cBM!& (dhfr) Mfc?^Z<ats 
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h%&m,^9-Xlhh&^1?*Z&M*Z*-Xlhr>X&\.^ *%WQ% 
3g^**-fcLTB\ ii?LI&&£#0&£^**-[0i*«pEF , pCDM8], g 
iUHI&fi*©*^* ^-[0>Jx.{f pBacPAK8],1il^lS*©l631^^ 9 -[MX. 
fcfpMHh pMH2], S6&£>r ;u*£#0aS^*-[0J*fci!pHSV N pMV, pAdex 
Lew] , b hn^-f ;b^**<3!)*a^^^-[0ll^.a:pZIpneo]s g23&#<£>& 
^^-[Wx.lipNVll > SP-Q01]. tt#iSa*0l63S^^^-[0y^.«pPL 
608, pKTH50], Amm&&<D%$l'<? * -[0»J* KpQE, pGEAPP, pGEMEAPP, p 

MALp2]#3Mf £>ft£<> . - 

*fg0£©^*-&, in vivo, in vitroT**Hil8©£GK£Slig"f 
<fr&£>-fs KilLftftu ^Ulit h©Ife?Mtffl^auJ:^Tll.o 

fci\ &*Q©££, 0Oi«U>K*;U2/^Aife (Virology (1973) 52, 456-46 
7 ) ^il/^ h D#l/— >s >?£ (EMBO J. (1982) 1, 841-845 ) 

T-gSo m&nm.j£<Dtz&>(Dm£mt, in vitrofc^tFin vivo 

&$>Zo m®mmt\,x&. m&mmmwi&cno (j. ex P . Med. (1995) 

108, 945), COS , ^xd — -? s BHK (baby hamster kidney ), HeLa, Ver 
0], MttW^K77 'J ^3'^**xjHPSffi (Valle, et al., Natu 
re (1981) 291, 358-340 ) ], &£^iim£M[0<J;ift'sf9 , sf2K Tn5] 
tftobtiX^Zo CH0 MMtLZ&s ^tDHFRae^&^filLfcCHO WlUX 
&£dhfr-CH0 (Proc. Natl. Acad. Sci. USA ( 1980) 77, 4216-4220 ) ^CH 
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0 K-l (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) £«F»fcteffl1-<5 

fety}MMtLX&, -nj-7i- • 9rtt>k (Nicotiana tabacum ) 

S[^Jx«-9->y*D ^-b^ (Saccharomyces ) Ms y ft □ S -fe* • -fe 

l/Ki/x (Saccharomyces cerevisiae ) ], MIW^IJ7X^;i/^;Ml 
(Aspergillus ) Jjg x $]z.i£7 • — ft— (Aspergillus niger 

riis *an (e. con ), tt%.mts%\t>tiz^z>o 

n vitroTJgfiTSChllc); Dgfiff#f#£*i£oi£#&, &£n<D£i£(CftO 

'fjoztft-z^Zo mitts tzmmt^Ts dmem, mem, rpmii64o, imdm£ 
^fflt^^t^o ^cd^s ^i^ifiivi (fcs ) moikmmmzwm-r 

U>o ig#«iii^^30~40°CT^15~200B#^fTt\ ^StJEB UT^*© 

am* Hr^iDlSo 
in vivo (Dm^mtLXlt. mWZ&mt £M£& J p}Itl£<£ffl-r 
5i4^#ftft)n5. Cti^©i&tJX{«^{ce^i:-rSDNA^#At, 3b 

cki Glaser, SPECTRUM Biotechnology Applications, 1993 ) e £tz, i$¥L^ 
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£<Z)DNA#ff A£ftfcM££fc^£#frDNA Brfrfc^OJE^itAU £0K 

r^^x^y^-^tffiffiL'Cfc.fcK (Ebert, K.M. et al., Bio/Tec 
hnology (1994) 12, 699-702 ) 0 

gift 2: "f £DNA£J$A L fen* a d ^ £ £ -Y =j tci8&£l*\ £ 
(D-tij ZKDfcmX *)Pr\W.<Dm&n$:mZ> (Susumu, M. et al., Nature (198 
5) 315, 592-594 ) c 

AU CC^^^-^T^n^^r'J^A ■ 'y^??^!^^ (Agrobacter 

ium tumefaciens ) Oio^^^f 'J7t#At5« Z<Drt#7- 'J 

n N f^Jx-fi-zi^T 7 ^- • 9rti3k (Nicotiana tabacum ) 

^UGDHJ; DFjfM©^';^7"^ K£f#3 (Julian, K.-C. Ma et al., Eur. 

J. Immunol. (1994) 24, 131-138) 0 
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Sffl^D?h^77^- WiMtn-rhrvy 4-&1fimft>ftZ (Strate 
gies for Protein Purification and Characterization: A Laboratory Cou 
rse Manual. Ed Daniel R. Marshak et al., Cold Spring Harbor Laborato 
ry Press, 1996) 0 Z\tlt>(D>7 D? Y7?7 J ifi^D? h 7*5 7 -f — 

o 

^ Ktf^tf £>ti£ 0 fc-gBfl^ 7"^ KHU ifttS^-rsctTx 
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dna^t*-? izmzz % 0 

SCti) s tl^o cDNA^-T 7*^ 'J-tiu ^Jx.iiSambrook, J. et al., Molec 
ular Cloning, Cold Spring Harbor Laboratory Press (1989) £13 

£fc>f#?>tlfccDNA£7*D-7i: LT^x;^ >y ^DNA^-T 7-7 'J- 

, ^T^v>^3iiC^(Chirgwin, J. M. et al., Biochemistry (1979) 18, 
5294-5299) , AGPCS (Chomczynski, P. and Sacchi, N. , Anal. Biochem. 
(1987) 162, 156-159) Wiz «t D £RM%m$i mRNA Purification Kit ( 

Pharmacia) LT£RNAfr £>mRNA£*f l^-f 2>o gifcx QuickPrep mRNA 

Purification Kit (Pharmacia) ^ S £ i: K «fc (3mRNA£iUgMT S 3 

^?>nfemRNA*»P)jS£e¥S5S*ffl^TcDNA*^-r*o cDNA©£fi£fcJ\ A 
MV Reverse Transcriptase First-strand cDNA Synthesis Kit (4-fb^XH 

I^Tn 5' -Ampli FINDER RACE Kit (ClontechS2)fcefc tftf 'J p< 7— tf jfifg 
KJt& (polymerase chain reaction ; PCR) £fflUjfc5' -RACE*£(Frohman, M 
. A. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Be 
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lyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) tc L£ 

--^MiRLTmM©m^^^^^-$^Mr€>oa^i:T^)DNA©^sie?'j 

J: !9l£Saa*©iI^ie?y£I£ftT6::^#T-£& (Grantham, R. et al., N 
ucelic Acids Research (1981) 9, p43-p74 ) 0 Sfc. #$g$©DNA£ TfrRg© 

£^t> ^'J37^l/tf K^ii^^DNA7^^^> hOffAs ■> >*- 
©f^lO, HIJ&p h*> (ATG ) RU/5U±mi$? K> (ATT N TGA XtiTAG ) 

*^B^ODNAIi, Mtt-mizmmm^ : l©Jgg^B*«fc:43^-t9<ft©85*Aj&» 
e>947ft©JfigC*»e>ft.5DNA* iEF'J#^ : 2©J&Si2?»Jl;::fc^T13&©Afr £9 
51(a©J®*T*»e>*SDNA. fcitfi^JS^- : 3©J^iS?iJ££^T41(M5©ig 
SAfr£>1339&©iISTfr£>&6DNA, E8I#^ : 24©JgSiE?!it-*50T17(ft© 
Jg&Afr<b892&©J&SGfre>&£DNA, IE?'J#^ : 25©ffiHE7U£:fc^T18(a 
©HSAfr£>956&©JgSCfr e>&3DNA, IS?iJ#^ : 26©E£Efllfc;j3^T18 
ii©J&SAfr£956&©i£SCfr£>&£DNA, ^cfctflBSW^ :27©Jfigffi8lfc 
* 1 9{£©JIS A* 1 e, 945{£©i£SCfr c, & 4 DNA£ S^f £ 0 

fc&WCDNAttSfc, iBfll#^:l*»*>3, 24fr e>27©^1*ftfr£TNf iSSE 

, fi^±IB*«B^©seei:^IIWlc|5lfi?ftgas*n-K-r5DHA%^tro 
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h(D&{*t&, fflpUtWCs 2XSSC, 0.1%SDS#3*lf <b*U #£L<ii50°C 
, 2XSSC , 0.1%SDST-&£o £tz£ L < B\ il* h »J >^>'x> h&£ 
£>ft3o !Xh'J>^x> h ^J^(i65°C. 2xSSCSt>'0 

ii, cDNAt/i(i^fe^DNAT-$)^)o 

*%wv>m. a m sg^-r 3 <b-&ti & ^ * u - - > 3 £ * ^ t me <* 
fc*<zMb£&£Ji-fo ^as&iif^fflctts &i£-f camp©04, anisic 

o 
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Z h <i?x** >7*n >^ffi (Skolnik, E. Y. et al., Cell (1991) 6 

5, 83-90) bfioztftz-zzo *%m<om&nti£&T%m&n%ft 
Mbx^zt^mztizmm. &&$u b%s£ DcDNAfcJMsiu zh^yr- 

i/^?*-, 0H3.tfA.gtlh ZAPII^#ALTcDNA7>f 75 U-fc^KU 

y Fy^rA (Fields, S., and Sternglanz, R., Trends. Gene 
t. (1994) 10, 286-292) fcfflt^TfT? #&#^lf btlZo 

T n HOcDNA 'v t 1 P ¥4 t - j6» £ ft S fe^itffiE^ © $ o 0) it 7a. =- 

"ts&ss-s* ^woseHtccDNA^n-Hfises^iie^LTSte^si 

-T3DNA£LexA<7)DNA*g£ F p< 4 FT SMfi^ 7 Iz-Atf-grT 

i>«to(cM^Us &S'<?*-*ft8lf5* flrS©cDNAfcGAL4lK¥*S 
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LexA*££ * 7 £ -f 5 r D ^ - 1 - lz £ *) U ¥ # 39 B £ ft 5 H I S3il 

1-1 (Plasminogen activator inhibitor typel) jIE^-^ CI £:#T- 

two-/W 7*'J y Fy^rAii, ffiSffl^£*lTV*3#*££«fc DfilSSLTfc 
rfrHgGD* * b£ffl^T*><fcUo Tf>flg©two-/W 7* D y KJ/7rA© 
*y htlttts MATCHMARKER Two-Hybrid Systems Mammalian MATCHMARKER 
Two-Hybrid Assay Kit (^rftfcCLONTECHRK HybriZAP Two-Hybrid Vect 
or System (StratageneiO ifi&tf h ft£o 

£^ *«B^©gsjt*3ai&i&i«iiia^iB(c:$^c«s-e-L«>fc^ 
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fi&©fb£$l£^ifo 
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ftf 0"J;t&, cAMP©j££, HWSrtCailjgOgfcx 7*d^-Y >=Sr 

(Nicholas C. et al. Science, vol273,p458, 1996) lz'm\ pSKAN Phagemi 
d Display System * □ ^#^0B-15 18-00) £ffi^titi!<fc^o 

tis'fe^ Suffix KE&k ^t*;k R&KSiJs IS^Ji:^*»{w- 
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>^<lu-;U s IM*>t4P®fStt^ V;w<-h80 (TMK HCO 

>i?;w <>y;i/7;V3-;i/i:fffllT*)J:i' 0 mffiWL #>Jx.l£'J> 

*«w©®ssfc^TStt*wt5^b^©tt4a(±s £#c «t oust* 

fc*jb^ -IfeWtfiKA (&S60kghbT) ££^Tfcfc* 1 

B&fc D#j0.1fr£>100mg, Sf*U<l±iKll.0*»e>50Bgx £ t) » * L < ttlfol.O 
fr£>20mg-£&6<> 
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a*©ieimi<, net hfi*©gfiff##£ too thfi*©i 
a n & x * tra « t: ^ * ti 5 ? fi^u x t± 7 s y mmm £ m ^ t m § e. 

mz.&m&n<D7i;& (n) ^km-^*^**^ (c) *n%mfrftmf 
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if ^^^(DW]%t LTiis P'jXfi\ -^^^x /NA**-^#{£ffl 
IB1fi#if;i/)s #y;LI£. *^^^fif;i/, T^^^i/s ?>htt, ^ynyy 

d£t<fc t>fffc>;H3o M^tctt, ^fftni^^PBS (Phosphate-Buffered Sa 
line) ^^.m^^XMMmiZ^m. ?&mLtzt>®ZmM££t)mM<DT 

n-+)ifcfctLXXV Zv-i-JifcfcZ^tsfamz&mLXbX^L. *fc 
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saju «oiiaiit^t:M-&K«t^o com. m&M&£mm$tiz»£L^& 
nay t «t a it^iffliiaiisij (Dtzftm&zmmLt: i ^u-^MMtfmf *>ti 

%> o 

&s Ul/Xr-f >£>©#*£( Gal f re, G. and Milstein, C, Methods Enzymo 
1. (1981) 73, 3-46) 1;T(t-5 £ t 

t K:m©im3ftII£ft£LT_tIE;W7U faffed, 
t b l> >^J* N fllx.KEB^M Lfcfc h 'J Wt&fcin vitro-f^G 

Ms £SM&&ffll&Xtt*©?$#&T!&ftU SftU wii*£fc hi*©* 
^SflB*^-r5^xp-TiHBllS, 0fl;t«U266 gSK^©*g£ 

(^filllB63-17688)o 
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, W093-2227, W094-02602, W094-25585, W096-33735&cfc VWO96-34096#JH) 

o 

^^©^IfflllS&JSaie^ (oncogene) «fc (5^ft£i*fc8Bi!a£ffl^T 

b Tf#3 d ZWt § I) "(MtfT Borrebaeck, 
C. A. K. and Larrick, J. W. , THERAPEUTIC MONOCLONAL ANTIBODIES, Publ 
ished in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #JS) 

imW-Z&iZX^o mitt, iattWtf-fcLTau Fab, F(ab' )2, FvXJiH 
ighLi!<DFv£ji^& 'J >£ — T*M;f££-tf-fc v >7;i/f-x>f >Fv(scFv) (Hus 
ton, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-588 

3) wmibuzo n&ftt&s mtt*m%. mz.it. ^w>, ^y>-e 

(0>J;Lli, Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Bett- 
er, M. and Horwitz, A. H. , Methods Enzymol. (1989) 178, 476-496 ; PI 
uckthun, A. and Skerra, A., Methods Enzymol. (1989) 178, 497-515 ; L 
amoyi, E., Methods Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et a 
1., Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Walker, B 
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. W., Trends Biotechnol. (1991) 9, 132-137#M) » 

tfhMmWt LXs *UxfU>fnj.3-;i/ (PEG) ^©SS^fcg^L 
fcW^n:i:iT-^o $&0J3© r tfi&j iclidn^©m^0^tJ 

htfift£l*©FR (7l/-A7-^M) 

©agill^ttiR3teS©ill!^Xtt»5R^*fii»^tft^ffi(Enzyme-l inked imm 
unosorbent assay ; ELISA) Ulc Jt t> fr o Z £ #T* $5, 
tit. *&M0fcft<Dtiim&&i£&Zmfe1rZJ3mb\sX. ELISA, EIA ( 

§#n&£$'i£&K ria mmftmmfcm) & z>^&%>%tjLfc&zm^% z t 

myites ELISA£ffl^S«^ *&W©i7if*:£Bffi{bLfc:/l/--h 
ffifflLTtiU. *fkW<Dtii{£<Df&&lRffi£.&, BIAcore( Pharmacia^) £{£ 
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\±mfei5& z nmt % z. t § s 0 

K-TSDNAXttKDNAi:ffl«|fi?JftDNAhaiRWt:A>f ^'J ^'f XL» 
7 * KXtt7* utff- K 0U*tf7>*-fe >X;t 

M3L\£* IB?'J#^ : lfr£3, 24^ ^270^rti^-o ti 
S«*EPJ*©^?nfr©ffllfflc;W ^'J ^ Xt2»7>f-l!>Xt'J u"7 

: lfr£>3, 24^627©orn^-o(C^^'tL5fiaiiB9!|Pt J ©ii^s-r5 

ffltsi^t-i'So c<D£otj:BffifctLT, mz&*i-)i*z*z- h 

r7>3~b>7>**) 3? Kj fcBu DNAt fclimRNA©P/r 
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L <&X h 'J >^x> hfc/W -tf-ya>MTT, 
iOlSI^n- K-tSDNA^O^DX^W X'J ^-1*-$/ a 

7*1/*^ KE*I««T% 'P*<bt>70%, #£U<fci:'J>&< i:fc80X N X *) 

L < Ii90%, £ £ L < tt95X#±©JI£K*J±0ffiPf4£W-f-S * 

(Dim-to ffll^tt^^-rSfctoCDT^J'JXAtt^WiaiSCIBlcL 
fcfc©£&fflf- *i«oU> 0 3 © «fc -5 &DNAB\ &xE©HJ60«fc:iaitf S «fc-5 K 

*K *©fe¥XttHil£IIgLfc!K mRNA©#<§¥£«Lfc t) LT* *3IB£ 

o 

ttz, mmm. m&itm, \mmmm. %%.im, mum 
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l.ZfotXM'&m&L, IflL^i^ffll^ut^-Cl^o ^Jx.(is o.i ~io 
.0Eg/kg£?£ L < iiO.i ~50mg/kg ©i&BT'&^T £ £ h#T« £ 3 0 

El 1 li. Mb h Olfactory gmfc£GTAR14-l&tfGTAR14-2©:P ^ V^IS 

ill lute. 5mm±xiz&&£htzmi](Di : iz&%mLtio m^vt^ 

0LF1 ; b r Olfactory ggfr 1 (GenBank Accession* U56420K 0LF2 ; 
b r Olfactory ggft 2 (GenBank Accession* L35475K 0LF3 ; b h 01 
factory g&ft 3 (GenBank Accession* L56421K 14-1 ; GTAR14-K 14-2 
; GTAR14-2 (Mfe^) 0 

H2li, Mb h Olfactory g£ft£GTAR14-3©7' ^ J mMW^^m 
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0LF1 ; fc h Olfactory 1 (GenBank Accession* U56420K 0LF2 

; t h Olfactory ggft 2 (GenBank Accession* L35475K 0LF3 ; t h 
Olfactory ggft 3 (GenBank Accession* L56421K 14-3 ; GTAR14-3 0 

0 3tt, SEfclt h Olfactory %&&tmiU-4, £OTAR14-5©T ^ -J & 

ZMLtzo tits 5mM±TlZ&&£fttz&V](DT£&$:MLtzo 04>©IS 

0LF1 ; t r Olfactory ggffc 1 (GenBank Accession* 056420 ) N 0LF2 
; t h Olfactory ggft 2 (GenBank Accession* L35475K 0LF3 ; t h 
Olfactory 3 (GenBank Accession* L56421K 14-4 ; GTAR14-4 ({& 

»£iPK 14-5 ; GTAR14-5o 

0 4ttx ^xy^y^PCR izX Df#e>tife. 
<£ffi U fc 7" 7 ^ T -®{£g £ £S£ U o 14-1-S1 77 4 t - £ £ IrJ § © £ 
m L s 14-1-A1 7* 7 -< v - 4 £ ft # © ^^T* ^ L fc o 

0 5 t± N v x y ^ y 7 PCR £ X D f# £ ft tz s GTAR14-3© i&mm *mto 
<£ffi Ltz7U ^-©fim(3T^^MUfeol4-3-Sl7-7 T-££[nj£©£ 

E961 ^.xy * **PCR CfcDftfcftfcs GTAR14-5©ffi£iE?!l£*-f. 
ttfflUfc77-f T-©(fl[iItTieSJ6tfcol4-5-S17 , -5'f 

jft-C^U 14-5-A177^-££ft§0£^T-^Lfc o 
milt, RT-PCRt £ £ & t HRSlZiJ^SGTARH-lOjfife^a^SjK 

A ; Human Fetal MTC Panel ( Clontech*K1425-lK B ; Human MTC Panel 
I ( Clontech#K1420-lh C ; Human MTC Panel II ( Clontech#K1421-l) 0 
l;j£Mk Z;%i l Jl>M, 3;fl&jJEff§^ 4;J£J£jfl : IIl> 5;J£]EW, 6;$}£i5l*] 
. 7;J&JJE»R* 8;J£JEM, 9;j&K, 10;ffik ll;Jfc§g, 12;B*. 13;BTH, 14 
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15;^H, 16;J&E. 17;JML 18;M, 19;h«&IISs 20;*im> 21; 
22;/M»x 23;*£Bi, 24;*ttfi«o ' 
&mnt ! b\/->&S%ftm77'C?— fey HUSvt ADNA&#Sg 
fcUfc»(4fcf8B£*-fo l/->£^#^cDNA£^£LTflH\ G3 

08li, RT-PCR£££&t httSti5ttSGTAR14--3©»e : f«S^*«? 

A ; Human Fetal MTC Panel ( Clontech#K1425-l K B ; Huian MTC Panel 
I ( Clontech#K1420-lh C ; Human MTC Panel II ( Clontech#K1421-l ) 0 

, 7;J£JEJJM, 8;jfcJ£J». 9;^H1, 10;Bw. ll;B&fi* 12;Ifiu 13;ML 14 

;#«®, is \6 mm. n;mm. is;mu. i9;m£&* 20;H3L 21; 

22; /Mix 23;*£§§, 24;*#jlfilGlfili*o 

«f u fc £ ^ -r ¥ £ t* £ o 

A ; Human Fetal MTC Panel ( Clontech#K1425-l K B ; Human MTC Panel 
I ( Clontech#K1420-lh C ; Human MTC Panel II ( Clontech#K1421-l)o 

Ufenm. 2;fl&iS^«x 3;fl&JIEtllK, 4;fl&JfcIff«x 5;fl&]BIW, 6;fl&j/SS5l*I 
x 7;fl&JJEIBWL 8;MW, 9;/«, 10;flw. ll;fl&S8x 12;!!*, 13;ffFB&. 14 
15;ML 16;Bl»k 17;j»§BU 18;JJ6}S^ 19;hu4IIL 20;Hm> 21; 
22;/MBx 23;£Wx 24;*J8lfilS«o 
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HI 0 (is 5' -RACE, &tf3' -RACElCJ: c> Tf# f>ft£M«}££ L£, GT 
AR14-l^^cDNA ©JgSEyy^^-To GTAR14-l#n- K1"57^ 

Ufc( TM-I, -II, -III, -IV, -V) 0 

Ell ltt, 5' -RACE. &tf3' -RACE(CctoTf#e>nfcMt)^^L7t> GT 
AR14-l^±^cDNA <£>JggiB?iJ©0 1 O0.Sl^t. GTAR14-iz) s Zi - 

E*JCT»£ifcUfc( 'iM-VI, -VII ) 0 

Ell 2&, 5' -RACE, &tf3' -Mm^&iTmbfotzmWZZW.'&Lti, G 
TAR14-3£±gcDNA <D&mim%mt o GTAR14-3#n- h'T 5 7- ^ y 

JILfc( TM-I, -II, -III, -IV, -V) 0 

013(t 5' -RACE, RUV -RACEiz £oTf#£ftfeiit)£«£U;fc, G 
TAR14-3^±^cDNA ©HgE?!I©0 1 2©Sfet£^-fo GTAR14-3#u 

KE5!It:T»«flfiUfc( TM-VI, -VII )« 

EU4&, 5' -RACE, &tf3' -RACE(CcfcoTf#£ft£j»£iI£L£, GT 
AR14-55S±§cDNA toffiSEfllfc^f* GTAR14-5#=J- KfST^ yfi 

Ltz( TM-I, -II, -III, -IV) 0 

EU5&, 5' -RACE, %.W -RACEfc«fcoTf§£ftfcM$l£&£Lfc* GT 
AR14-5£±ftcDNA 0«£E?!i0EI 1 4©&££^?- 0 GTAR14-5#3- 

EfllCTJS&SSISUfct TM-V, -VI, -VII ) Q 
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.ftfflUfc77>f T-©ftaKT£*Jtebfco 11-1-S27^ v-££|q]#© 
fc»T-^U ll-l-A377>f T-££|R|£©fc&T**Lfco 

0171 yiyv^PCR izX^m^fitz. GTARll-2©Jggffi9!fc^r 
oSffllfc^^^-fDSIHTISlLfco ll-2-S2r7<Y v-££|r|£© 
£8£T-^U ll-2-A277>f T-fc£lpJt©fci8T*^bfco 

0181 £?x;*y*PCR j 3<t rj^fjtifcs GTARll-3©Jfi£E?!l*^T 

fc»T*jfxU ll-3-A2:/7-r T-££|q|§©fcSlT-^Ufco 
0191 vxy^y^PCR tCk»3^e>nfcx GTARll-4©iMSlE?'J£^-f 

0 2 01 RT-PCR£«fcS&h hK&fcfctt ^GTARll-l©*^^^* 

A ; Human Fetal MTC Panel ( Clontech#K1425-l K B ; Human MTC Panel 
I ( Clontech#K1420-lK C ; Human MTC Panel II ( Clontech#K1421-l)o 

um%m. 3;i&jfcw«, 4;j&%mm. s;^%m, s-,^Mmm. 7 

;Mfl$Bl, S;m%mm. 9;8w. 10;<i>81. 11;BMU 12;ffFfflL 13;!*. 14;» 

15;fl&g, 16;#16ffi, 17;^Jii> 18;W!I, 19;*^J& fijfll^ 20;miLU 
x 21; /Mi, 22;fl$E> 23;*SIL 24;PH£o 

ti,tzWiftttmz7jito tit. ]s->&M&mmcMk*mM£Lxm\*\ G3 

02 11 RT-PCRtc<fc£&t: MKIIKiiJltSGTARll^Oiie^llS^* 
A ; Human Fetal MTC Panel ( Clontech#K1425-lh B ; Human MTC Panel 
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I ( Clontech#K1420-lh C ; Human MTC Panel II ( Clontech#K1421-l)o 
UmRM. 2;fl&]ftit* 3;JfcJJEWK* 4;.fl&Bffl : «x 5;fl&JISIfiU 6;fl&]Sffi^, 7 
;Jj&JrlWEs 8;8&JiaW8fL 9;8ik 10;^«. lljUBiL 12;ffPE> 13;fl$, 14;» 
Hi. 15;fl&*g, 16;#tSffiix 17;^K, 18;§flJH, 19;*«jfilfijfil^ 20;mjiSi 
N 21; 'MB* 22;BI»x 23;*j|j|, 24;fl6jfl£o 

1/->£*sb#Ir17°^ fey Mc<fc*,h h^V ADNA&^S 

112 2fctx RT-PCR J; ^ t Ml ^ (C * S GTAR1 1 -3© it ^ ^ 31^ # ^ 

A ; Huian Fetal MTC Panel ( Clontech#K1425-lh B ; Human MTC Panel 
I ( Clontech#K1420-lK C ; Human MTC Panel II ( Clontech#K1421-l)o 

l;fl&JJEEk 2;B&Bit* 3;fl&JBML 4;fl&JSfflFIBi^ 5;^M. 6;J3SJEg5f^ 7 

;a&Jfc»R* 8;8kUEI^H§L 9;ffi2K 10;-C^ ll;Mk 12;ML 13;!*, 14;» 

NU 15;U&S8s 16;#feffi, 17;^, 18;*PJft* 19;*$lfil£Ms 20;hualH^ 

, 21; /Mis 22;WK N 23;**&, 24;K8lo 

l/->£iS#l^ 7*7 4 v—b y htJ:5,t h^y ADNA^^S 

hU7tH^^Ba$^1-o l/->fe3g^ipcDNA&HSi:L-Cffll\ G3 

02 3ttx RT-PCR£<fc££rfc hR&Cfctt^GTARll^oafc^fcSa** 

A ; Human Fetal MTC Panel ( Clontech#K1425-lK B ; Human MTC Panel 
I ( Clontech#K1420-lK C ; Human MTC Panel II ( Clontech#Kl421-l ) D 
UfeftM. 2;8&BMKn 3;J£JfEBlttL 4;flS£JML SifeftB. 6;Jfc«ES5£k 7 
;Hh%mms 8;fl&JJE*iIlJSL 9;M. lOjifolfix 11;ML 12;ML 14;# 
Hi. 15;B&M. 16;#^^, 17;*SH. 18;9PIL 19;*ffijfll6ini^ 20;h5aIS^ 
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x 21;>J\J1, .22;J»». 23;*f|g, 24;Mo 

&WMt& \s->&m#m77J-?—by H3l5,t h>7V ADNAfcHS 
hUfcliBttWra^^t-o b->£^#^cDNA£ttS£LT^, G3 

PDHfcttf £ 7*7 -f 7 — by h £ 1 5ii"H£fitSS L fc^ags*B©ji«I&^-ro 

0.2 411s 5* -RACE, &tf3' -RACE 12 J: ot^ttlfclft^L^ GT 
AR11-1 cDNA <DV&mm*mto £tz, GTAR11-1#d- KTS7 $ J ^1B?'J 

TM-I, -II, -III, -IV, -V, -VI, -VII)o 

02 5(1, 5' -RACE, TkTJV -RACE(C ^^xn^tzM^^Ltz. GT 

AR11-2 cDNA GDi&SiE?'J£^-f „ GTAR11-2A 5 D-h*t57$> $iiB?y 

I) 12 L tz o £ £ C , MM MM^ «i £ ft 3 7 * J Wm<\ fc T & £ J£ t ( 

TM-I, -II, -III, -IV, -V, -VI, -VII)o 

112 6(1, 5' -RACE, -MCllZ&vX&btltzMlfoZtiL'&Ltzs GT 

AR11-3 cDNA (D^minZmto GTAR11-3#d- Kf 57 * J mm 

TM-I, -II, -III, -IV, -V, -VI, -VII)o 
02 7(1, 5' -RACE, &t>*3' -MCE{Zl^Tf#£ftfc»£}££L£, GT 
AR11-4 cDNA (Di^mUM^to GTAR11-4#:J- 57 S / ££81 

4> f#BE t fc o £ 6 (c , Mil SI J$ i: £ ti 5 7 ^ y £1E?'J £ T» *i6 L fc ( 
TM-I, -II, -III, -IV,- -V, -VI, -VII)o 
02 8(1, ffi»t h Olfactory ggft £GTAR11-1(D7 S ^ K6B#l0ifc«£ 

N-x-S / T ] (x &itm®7^;m) *9—7<D l"Nj, v*;i/7>r K^iC 

&%^mv>tz&>(D$kft$ntz^7T4 >^s, fc^oMttfloG m&nto 

$££iz^KX&ZZtV*m£foT^%m2fflmft&i&<D[ M-A-Y-D-R-Y- 
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L/V-A-I/V-C ] + ® r D-R-Yj ZTyV-^J >T->f*Lfco 0*©a3^l± 

0LF1 ; t h Olfactory 1 (GenBank Accession# U56420K 0LF2 ; 

t h Olfactory ggft 2 (GenBank Accession* L35475K 0LF3 ; h h Olf 
actory ggffc 3 (GenBank Accession* L56421K 11-1 ; GTAR11-1 0 
HI 2 9tts8Efilt h01factory^^f*:i:GTARll-2©T^ y^IE^iJOltif*^ 

X-S / T ] (X ttftji©;p^ yg£) TN Jn ^7w'U7^ K*g£fc«fc3 

d i: fit ^ S 8 2 flHlig|*lf£&<?) [ M-A-Y-D-R-Y-L/V- 
A-I/V-C ] ffifl)4>© r D-R-Yj £T>*'-7-f >T^Ufco H^©!3^(±T§B 
<DjI!3T*&6o 

0LF2 ; t h Olfactory g^ffc 2 (GenBank Accession* L35475K 0LF3 
; t N Olfactory ggffc 3 (GenBank Accession* L56421 11-2 ; GTAR1 
l-2 0 

0 3 Ofciu SEftt h Olfactory ggft£:GTARll-3c7>r * J KE7iJ0lt«lc£ 
^■To 3ffi»±Tfc«££ftfciE^J©Tfcj5i*ffl&Lfco *»ifi£glt 
3[ N-x-S / T ] (x ttftjt©:/ 7 =• ^-7© r N_u ^7W!/7-r F.££ 

0&GlZ*T$KT?&ZZb1fimm£hZ^Z%2m&toft&<D[ m-a-y-d-r- 
Y-L/V-A-I/V-C ] EBJ*© TD-R-Yj 7>f >-C^Ufe« 0*©S3^ 

0LF2 ; t h Olfactory 2 (GenBank Accession* L35475K 0LF3 

; t h Olfactory 3 (GenBank Accession* L56421K 11-3 ; GTAR1 

l-3 0 

H3 Hi, KJEPt ^Olfactory g£ft£GTARll-4©:P y i£i^iJ©J±S&£ 
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£[ N-x-S / T ] (x i£ftMCDTi;m) =£3--7<D r N_K ^X;U7-r Kf££ 

(Ccti)^m©fc4?)©^^^tifei/^x>r >^^, 4octt>'iffflj3a^o'G gem*: 

* RJ^T- ft 3 d h ftT ^6 $ 2 $fflMf*)tf($© [ M-A-Y-D-R- 

Y-L/V-A-I/V-C ] ffiflJ*© TD-R-Yj £T>#*-^ >T"^Lfco 0*©I3^ 

0LF2 ; t r Olfactory ggfr 2 (GenBank Accession* L35475K 0LF3 
; t h Olfactory ggft 3 (GenBank Accession* L56421K 11-4 ; GTAR1 
l-4 e 

[nmm i ] tmimBi-v&misxvmvT 

(1) Blast mm 

Blast &Miz£*) s GenBank CD nr (Non-redundant Sequence) -r — 
-^^e>,a»© Olfactory ggft(0R)jtfc^7 r ^ 'J -fcfltatWfcK^ffl 
IHJtS * %M T § , gfrM 7 IsllBtltilgGS S Rig^l* Sgttfcfc^ * £ir t h 7 

t hfgl4^£fttcfi&f £BAC129^D->(GenBank Accession* U85195)-0 
i£?'Jl*l(3f2#>e>ti s KtftlOt hOlfactory ggfr l(OLFl) , 0LF2. &W)LF 

^rs^ifc^^m1iS©^^mi:^^iiJ^^^^^Lfe3o(D^g 

fE^f-^-f ti-^ti r G-protein-coupled T-cell Activating Receptor 14-1 j ( 

GTAR14-1 ) . fQ-protein-coupled T-cell Activating Receptor 14-3 j ( 

GTAR14-3 ) x rc-protein-coupled T-cell Activating Receptor 14-5j ( 
GTAR14-5 )t$i%Ltzo 
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x*y>ffifllrtfc: % Bites K>fr K>3iT-©0RF*^A/t-^SftS£ 
l|o„ GTAR14-K GTAR14-3 , &£UGmU-5t> |BJ*iCx lo©x?y>i:# 
;L£ft£ie?Ufl(30RF©:£^£s&&&Ch#T-#fco 

m% |gtBAC129*n->©E#ll*iK:. »J©SfaORfiiafi^t»P«Ft:B 
ffiU ^tl^*lGTAR14-2, GTAR14-4£:^£ bfz 0 GTAR14-2£flk©0RiH£^$ 

©&«#&!>. fflPWE^J* J 2-3O0RFt^»r^tifco GTAR14-4£ffe© 

?iJ#2o©0RFC#Bft£tl£o ftoT, Ctifctiu jfcS» ft &0R£ £?!£©<&* 
ffl 1 (Cgt^JOb hOLFK 0LF2, &W)LF3i:. GTAR14-1> &tfGTAR14-2©T 
M OUST- m o Z. t C «fc D . A&ft fcfflftffc £#tit L fc T ^ J WMMZ 5 

o 

H2 tcgE£n©t hOLFh 0LF2. &tf0LF3fc, GTAR14-3©/ 7 * J 

0 3tgEfl]©fc hOLFh 0LF2. &t>*0LF3h, GTAR14-4 S £tfGTAR14 
-5<DT * ;m%m*ft&LZ&mtZ>tt, GTAR14-4t;fc^-CfcJ:&*©4 >7 

(2) yi; ' .^^7 pgr CfcSGTARH-litfc^ GTAR14-3iifc^ is* 
OTAR14-5iie^©#^ 

BAC129^P->U85195©IE^Jl*Itc*UT,fa^0LFL/-b7 , ^-{C7 7 a 
IRb^yUT", £< {£££tlT^£x>? V>M*$£MJU ^©^ilLfcx^ 
7 >^©ie^±tWT©7^T-££$L£o 
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-l-Sl r 5' - ATG GAC AGT CTA AAC CAA ACA AGA GTG -3'/iB?'J#^ : 7j s G 
TAR14-1-S2 r 5'- ATG GCA TTC TCA GCC ATT TAT ATG CTA -3'/iE?'J#^ : 
8j , l"GTAR14-l-S3j (5'- GGG AAC ATT CTC ATC ATC ATT GCC ACA -3' /H 
SWf : 9j 7>ft>777^?-HT, GTAR14-1-A1 r 5' - TTA TG 
T ATA TGA TTT CGT GAA AAA AAC -3' /E?!J#^ : lOj * GTAR14-1-A2 «"5' - 
TAG CTC CTC ATT CCT CAA GGT GTA AAT -3VE8l#-5 : 11 J s GTAR14-1- 
A3 T5' - GGT GAC CAC TGT GTA GAA GAC AGA' CAC -3'/iE?'J#^ : 12 j £ ffl ^ 

GTAR14-3tfiPiffl©r5^-7-h UTIis t >^77^f T-h Its G 
TAR14-3-S1 T5'- ATG GAA AGA ATC AAC AGC ACA CTG TTG -3'/E?!J#^ : 1 
3_k GTAR14-3-S2 rs»- TCT AAT CTA CAT CCT GAC TCA GCT GGG -3VE*I# 
^ : 14j 7>f-fe>777^7-J:LT, GTAR14-3-A1 r 5'- TTC AAA 
CCT CAC TCG GAG TTC TTG GGC -3'/E?U#^ : 15_n GTAR14-3-A2 l"5'- AGC 
TTC ACC TCT TGG TTC CGC AGA GTG -3'/E£l#^ : 16j fcflj^fco 

tit, GUm-5mmH(D7' : 7 j-?-t -fe>*:/-7^T-£:LT> G 

TAR14-5-S1 T5'- ATG GGA AAG ACC AAA AAC ACA TCG CTG -3'/E?'J#^ : 1 
7js GTAR14-5-S2 T5'- CGT GGT GAC AGA TTT CAT TCT TCT GGG -3'/IH^# 
^ : 18j 7>^>X77^?-J:LT, GTAR14-5-A1 r5'-TCAACCT 
GC TGT TAT CCT CTT CAG GGC -3'/E?!l#^ : 19_n GTAR14-5-A2 W - CCT 
GGT TCC TCA GTG TAT AGA TGA GGG -3VE?'J#^ : 20j £ffll*fc« 
Human Genomic DNA( Clontech#6550-1) £8§g£:LTflH\ 6TAR14-lii<B 
ri4-i_si^J:tf 14-1-Alj. /"14-1-Sl*5«trn4-1-A2jx ""14-1-S243 <t 
VH-l-Alj, n4-l-S2£.tm4-l-A2j©&3fi£-;b-g\ GTAR14-3i£ti©fc«>tC 
ri4-3-Sl*s,fctfl4-3-Al_u ri4-3-sifc £in4-3-A2j, n4-3-S2:fc «fcm4-3- 
A1_n n4-3-S2*5«fctfl4-3-A2j <0&1&Gt>1t. GTAR14-5i|lg0fc«>£ 'i"14-5 
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-Sl*«tV14-5-Alj, n4-5-Sl*5«fctfl4-5-A2_N r 14-5-S2i5 X XfH-5-kij s r 
14-5-S2£<fctfl4-5-A2j <D&m£t>1HZ «fc -5 ^ x J X y £PCR£S£fcfc. PCR 
fctt Advantage cDNA Polymerase Mix ( Clontech #8417-1 ) fcffiw Perki 
n Elmer Gene Amp PCR System 2400it-T;i/it-T ^^-^^fflbfeo PCRjg 
Jfo t± T IB© %%Lfk$r izrnMLtzbZZ, ZhZ'tMDr^j -?-T(Dm£t> 
-£££^Tx ^S^tlSlt-f XC#-©M> KAMfctiJStlfco 

fc*>\ PCR© IfeftBu 94°CT4 fl\ r94«ct?208>, 72°CT-2#j ZSVJtfr 
\ r94°CT20#\ 70°CT2^-j WCT20f>\ 68 e Ci:2#j $28 

72°CT4#, *Jcfcl>*4 0 CT^T-fToto ^ 

mZtltzi/*; 5. PCR pGEM-T Easy vector ( Promega#A136 

0 ) tltf7?D-->;7U i&mmZ&feLtzo PCR jt$J©pGEM-T Easy 
vector^Offitt^tts T4 DNA D #~ Promega#A1360 ) (C £ oTx 4°CT"1 
2Btia©Ef&£#;i&ofc„PCR jttlhpGEM-T Easy vector©Jlfc^£l&;ift 
tt. DH5a(Toyobo#DNA-903)*ff$SfetfefSCi:fc:«J;oT^e>tlfc 
o jtfi^fflift^froaaitttN Insert Check Ready (Toyobo#PIK-101 
)&fflt>fco £S>tw N i£SIE?'J dRhodamine Terminator Cycle S 
equencing Kit (ABI/Perkin Elmer#4303141)£{£ffl ABI PRISM 377 DNA 
Sequencer lz X oT8?#r££ Z &o tz 0 

tctS^x^ ' y^PCR £4&k IPfcs GTARH-ljtfe^iilHCfc^TttH-l 
-Slfc.fctfM-l-Al©:/^ v--fe y hZm^tzmmmVo, GTAR14-3itfc?© 
iilitC^Ttil4-3-Sli>J:tH4-3-Al©7'7>f -7— fe v h&ffl^fciUBltl 
, GTAR14-5iE^©Jifit^^Tttl4-5-Sli5^t; ,r 14-5-Al©7 , ^-i' T— b y h 

*©&^ GTAR14-iae : Fi3«tU c GTAR14-3iie : F0Ji(St:ij^TI±±^ n 
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£h#$f#£*l£o vx^ ^£PCR££i9f#e>ftfcGTAR14-h GTAR14-3, 

GTAR14-5©gB#Jfi£i2^J£**i*ft04x 5, 6fccfcI>WJ#^ : 2h 2 
2s 23 13 ^ "To * 

( 3 ) RT-PCRK X % GTAR14-K GTAR14-3aIfc^ GTARM-SJIfc^ <D%M 

tiitZtz&C GTAR14-lit£^ GTAR14-3?I£^\ GTAR14-5Sl£?®tiilSt3 
&^Tlis ^tl^tl r 14-l-S2*5cfctJ f 14-l-A2j r 14-3-S2& <fc tH 

4-3-A2j Oi^tit, ri4-5-S2iJj;t>*14-5-A2j £ RT-PCR 

iliitt, Human Fetal Multiple Tissuue cDNA Panel ( Clontech#K14 
25-1), Human Multiple Tissuue cDNA Panel I ( Clontech#K1420-l) &T>\ 
Human Multiple Tissuue cDNA Panel II ( Clontech#K1421-l ^tzo PC 
RKliAdvantage cDNA Polymerase Mix ( Clontech#8417-l ) £flH\ Perki 
n Elmer Gene Amp PCR System 2400-tf— £ LfcoPCR©£ 
ttfcJU 94°CT*4 fl\ r94°CT-20#, 72°CT-2#j ^5^--r r94°CT-20fJ\ 7 
0°CT2#j r94°CT20^\ 68°CT-2#j £38-»M?;K 72°CT-4 

b h^EHS^©GTAR14-l mRNA ti^Tii, ^^MT© 
&&UPCR jlt)ODiifl#^tf>£>fts fi£ AIltHf 6 3fc OmRNA t^UTtt, J^fliL 
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t h)£]E§l§§£3fc<DGTAR14-3 mRNA (Cii^Ttex MB, Bw> »&fik ¥?i$5 

l^e^SgSgtf&ifr^ftfco fiJUK&£#©mRNA icfc^Ttt* BiHS* SIMS 
*llfc:^T#£S<&tli3ftfco £fcx 'M, temtawmibm^s fl&fix 

(0 8), 

t rJfe]IEIKS&*©GTAR14-5 mRNA tC:fe^T&x JMMx JfejlEWML J5& 
JJEMT-^PCR M^iil*^^ <b tlx £fz x . SSfix- H&JfSBKCS^T * - 
m^Mfc?9£mmiti>t>titzo -£x £&AE3fE&*©mRNA (ciJ^Tlix fl^Ifll 

(0 9), 

ff^tlfe^tl^tlOPCR jg$)£x pGEM-T Easy vector ( Promega #A1360 
) D-- EMJ*l£&5£Lfco PCR Et)©pGEM-T Easy v 

ector^Ofclf&x&x T4 DNA Ligase( Promega#A1360 ) 4°C-C12 
n?$Ofrfo*&ZU-otzo PCR l$)hpGEM-T Easy vectorOatfc^fflSUtt 
iix AliiStt DH5a(Toyobo#DNA-903)^B^Sf^-r^^i:tcfcoTf#?>tlfc 
o tfex »e^*fl&*fc©8»Jfctt*. Insert Check Ready (Toyobo#PIK-101 
)£ffl^fe 0 £f>Cx HSIB^JcD^^(C(ix dRhodamine Terminator Cycle S 
equencing Kit (ABI/Perkin Elmer#4303141 )£&ffl Lx ABI PRISM 377 DNA 
Sequencer (CfcoTlBffffciJilfcofco Zn?n&iLt £ 1 0 * D->©iI 
fe^fflSUttfcfcfU £^>^-r^fr©JISi^£&£Lfc*£mx ii'D 

f#e>tLfeia^«J* s x *ft*ftGTAR14-h GTAR14-3x GTAR14-5©gP#E£E?U 

( 4 ) 5' -&m y -RACES t J: -5 5t£ScDNA£ o - - > 7 
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(i) s'-ncm 

GTAR14-1 , GTAR14-3, <fctfGTAR14r5©±:g cDNA £J|i|BTSfctf>fc:. 5 
' RACE-PCR Srl^fco GTAR14- 13115^ GTAR14-3ii{s^ £ £t/GTAR14-5iifE 
^OlifflCDfeftfcls -ftPCRIdli, %h?tiU-l-hU 14-3-Ah 14-5-A1&, 
-fcPCRfcli^ft^ftH-l-AZ, 14-3-A2 , 14-5-A2^r7<T-i:LTfflV^fc 

o 

0^hLTHuman Testis Marathon-Ready cDNA Library (Clontech#7414- 
1) £flH\ PCR mfcfctt Advantage cDNA Polymerase Mix£{£ffl Lfc 0 Per 
kin Elmer Gene Amp PCR System 2400^—^)1^^ 2 5 — U TIBOP 

cr ifettffi^fcg&x #-®iMX£^rpcRg&#f#f>*ifco 

-&PCR&, 94°Ct:4 fl\ r94°CT-20^\ 72 0 CT-2#j &5-9">f rg^cx- 
20#\ 70°CT2#j r94°CT20#, 68°Ct-2^j £30tf>f 7 

2°CT*4#, ioJ:t>'4 0 CT-Hi^©^T^f ofeo -ftPCRtt, 94°CT-4 fl\ T94 
o CT-20#, 72°CT-2#j £5tf>f r94°CT20fck 68°CT2^j £281M^ 
;K 72°CT-4£\ 43<fcV4'CT*»«gOlfef i l ; Tffofco 

f#£ft£5' RACE-PCR Itjyu buSEPI*!U pGEM-T Easy vector izV7Zn 

tt©JSSIB?y*&5£Lfc. £SE*J0&£K 1*85131^ dRhodamine Termi 
nator Cycle Sequencing Kit£{£fflU ABI PRISM 377 DNA Sequencer 

(ii) 3' -RACE& 

GTAR14-K GTAR14-3, *>«fctfGTAR14-5©±£ cDNA %Mfrm?Z1zlb\Z* 3 
J RACE-PCR ZUfrfzo GTAR14-lMfi?s GTAR14-3itfc^ , 33 <fcVGTAR14-5$t 
^©iHiOfcfcfc:, -KPCRtfeJU ^tl^ftH-l-Sk 14-3-Sh 14-5-S1 
-ftPCRtC&^ft^ftl4-l-S2, 14-3-S 2 % 14-5-52$ 7*7^7-^11 
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^hLT5' EACE-PCR(pI1i, Human Testis Marathon-Ready cDNA Librar 
y%m\ PCR H^(C{±Advantage cDNA. Polymerase Mix£{£fflLfc 0 PCR fk- 
ftttfrfflS' RACE-PCRIBl^CD^T^f ofe^s #-fctf>f Xfc^-fPCRMIfcl 

cda"> K^?>nfco ^n^noitfc^tHu ^#?> tt^pcR mis 

Pltllx pGEM-T Easy vectortwitX^ P-->^L> ftit 3 6 £ D->©» 

buBBIr!^ dRhodamine Terminator Cycle Sequencing Kit£{£fflL 
, ABI PRISM 377 DNA Sequencer oT»*f **dftofc 0 d©*s3l, * 
n^noitfi^ (C Kl l/s &&Lfc±6 ^ D - > £ M-©JiSiB?{]^^t 
fco *<I<D3' RACE-PCR<Z>i|£3l, &£LfciSgie?'J£> RACE-PCR©*£ 
££<fc!)&£UfcE£ffiflli:£&£"ra£i:fc:<fcoT. GTAR14-K GTAR14-3 
x *5«fcVGTAR14-5CD^±^cDNA©«SE?!I*^Lfco ft£ Lfc£±;gcDNA 
©J£SiE?'J£, 010* J: 1511 (GTAR14-1), 012£<kZ513 (GTAR14-3), 014 
££1515 (GTAR14-5), &t5(r&?"J#^ : 1 (GTAR14-1K 1S?'J#^ : 2 (GTAR 
14-3), ffi«^:3 (GTAR14-5) (C^Ufco 

lusted 2 ] GTARiiae^©#atJ3«tt5»*f 

( 1 ) Blast ft$ 

01factorygg&(0Rm£^7 7 * ';-£flJjgttKl£i£Ufc«£. 

t&<Do*>, tf§ 2 ffl&flgS&fi tlfc 7 S ^ ^iS^'JT- & * [LHTPMYFFL 
SNLSF] l^iJ^ffF^query)*: LTffll^ GenBank © htgs (High Throughp 
ut Genomic Sequence) x — ? ^—X iltt UBlast &M*.&Z-t<t. o Z £T\ P 
ififi^^tJR-TSlfrSWfflitfi^E^JOtft^SK^fco fc^Mfefti: UTfcJ:* T 
blastN(Ver.2.0.5)7*P^ A©t=7^;u MI (30 HM^Kftofco 
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?iJ^iaiU;o cn^itfe^lis t hmn%k&mz&%t2>MC clone (Gen 
Bank Accession* AC002556)©iB?U 1*1 ft, BEW©t h Olfactory Rec 

eptor l(OLFl) , 0LF2, R&OWZtT I J &ffl3RU^;i>T-fcj30%~40%©*B 

itj Ltz^OMBi^^^ti^ti r G-protein-coupled T-cell Activating Rec 
eptor ( GTARll-1 ) s r G-protein-coupled T-cell Activating Rece 

ptor 11-2 j ( GTAR11-2 ) N rG-prote in-coupled f-cell Activating Rece 
ptor 11-3 j ( GTAR11-3 ) „ ^-protein-coupled T-cell Activating Rece 
ptor ll-4j ( GTAR11-4 1to 

(2) i^x; =• y*PCR Cl£SGTARlliifc?©M 
BAC clone AC002556©iB^Jl^(Ci5^TsK^OLFl/-fe7"^-(CT ^ J Bfflm 
l/^;UT-> J^ft^SftTl^Exon^tSfc^iBIU ^<O^U LfcExonM^© 

GTARll-ltiififflCDr^^ LTteU tV^r?^ GTAR11 

-1-S1 l"5'- GAA GAG CAG TGA GGG TCC ATG TTA AGG -3ViE#l#^ : 34j 
, GTAR11-1-S2 r 5'- CAG GAG CTT GTC CTT CGT CGA TTT CTG C -3'/R8l 
#^:35j 7>f•b>77'7^7-i:lt^ GTAR11-1-A2 r 5'- GCT'AGG 
GTG GGC ACC AAG GTG TTA AAC CC -3'/iE?'J#^ : 36_n GTAR11-1-A3 rs» - 
TGC AAA AGG ACA GTT TCA TCA TGG CAC -3'/12?!J#^ : 37j £J8^fc« 

tit. GTARll^liliffl©:/^-?-*: LTfcJU t>^7?^7-i: fCx G 
TARll-2-Sir5'- CAA AGA ACT CAC CCA AAT TCC TAC AGC T -3'/iS?'J#^ : 
38j s GTAR11-2-S2 r 5'- CAT GGT AGG CAA CCT TGG CTT GAT CAC -3' /IB 
?'J#^:39j 7>ft>^7*7^7-hlt, GTAR11-2-A1 r 5'- GTT T 
AT TAA ATC ACA CAT AAC ACC ATC TG -3'/lE?'J#^ : 40j , GTAR11-2-A2 
T5'- CAG AGA CAG AGC AAT GAC ATG AGA GCT AC -3'/ffiai#^ : 41j 
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TARll-3-Sir5'- CAA AGA ACT CAC CCA AAT TCC TAC AGC C -3'/K^#f : 
42 j ^ GTAR11-3-S2 r 5'- CAT GGT AGG CAA CCT TGG CTT GAT CAT -3' /E 
FiJ#^:43j £s 7>n>xr7>f7-i:Lt, GTAR11-3-A1 r 5'- GTT T 
AT TAA ATC ACA CAT AAC ACC ATC TG -3'/l2?'J#^ : 44j , GTAR11-3-A2 
T5'- CAG AGA CAG AGC AAT GAC ATG AGA GCT AC -3VE8I#^ : 45j 

£ fc , GTARll-4Jf«ffl © 77 >f T- i: LT & x 7*7^ G - 

TAR11-4-S1 T5'- CCA GAC AGC TCG CCA AGA GAG AAT GAC -3'/ffifll#^ : 4 
6 j , GTAR11-4-S2 T 5' - CCT TTA TAG ATC TCT GTT ATT CCT GTG TG -3' 
/EfllS-f : 47 j 7>f •b>^77-f7-J:bT^ GTAR11-4-A1 T5'- T 
CG GTT GCC AGT GAT ATG AAG AGA CCC -3VBB?!I#^ : 48j , GTAR11-4-A2 
r5'- GGC TTT GGA TCT GCC CTC TGC AGA AGG -3Vi29ll« :49j £ffltr>fc 

o 

Human Genomic DNA( Clontech#6550-1) aSHtffllK GTARll-li€4S 
0fc#>£ rn-i-siij J;ini-1-A2j^ ril-l-Sl£<fctMl-l-A3_K rn-i-s2:fc<fc 
t>*ll-l-A2j, rii-i-s2*«trni-l-A3j0^^t>-&, GTAEll-2iHS©fc«)t 

ril-2-SliJ <fcini-2-AU rn-2-Slfc«fcini-2-A2_N ni-2-S2:fc £ini-2- 
Alj, rii-2-S2*<ttfll-2-A2j ©&H£fc-B\ GTARll-3*ill©fci&fc: r ll-3 
-Slfc<fclMl-3-Aljs Hl-3-Slfc <fctfll-3-A2j, r ll-3-S2& £tfll-3-Alj N r 
11-3-S245 cfc t/ll-3-A2j (D&m&foV, GTARll-4Jili0;fc#>C rn-4-SliJj; 
l>'ll-4-Alj, r 1 1-4-S143 VI 1-4-A2 jx r ll-4-S2£ <fc ini-4-Alj. rn-4-S2 
*<fcVll-4-A2j 3 S^xy ^ y^PCRS: PCRCfctAdv 

antage cDNA Polymerase Mix ( Clontech #8417-1 ) £fflt\ Perkin Elmer 

Gene Amp PCR System 2400+J--T;i/tf'f * Lfco PCR© 
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94°CT-4 fa r94«CT"20£k 72°CT-2#j £5tf>f WCTWX 70°CT'2 
#j *S*M P)K r94»CT20#. 68°Ct2^j £28tf^£;K 72 8 CT*43\ * 

ff^tlfe^xy ^ PCR m$i% s pGEM-T Easy vector ( Promega#A136 
0 ) £tf:/*D-->^U Jggffifllfc&JfcLfco PCR ji^<7)pGEM-T Easy 
vectors ©M^X-iix T4 DNA V#— fe*( Proiega#A1360 ) tiot, 4°CT:1 
21563© SJ5&^:*5 C & o o PCR 'IWH pGEM-T Easy vector© ilfc^I^ X ft 
(i, ^11% DHSadoyoboSDNA-QOaj^Jgefegl-rSCIiltl^o-C^^nfc 
o »£^&&*#©SlSiJfc:fcJ\ Insert Check Ready (Toyobo#PIK-101 

)£ffll>fco jfi3IIB#l©&^fc:lix dRhodamine Terminator Cycle S 

equencing Kit (ABI/Perkin Elmer#4303141)£&ffl U ABI PRISM 377 DNA 
Sequencer moTM^C^ot, 

££TMf$3I£?ftrtf-©0RFflKft^T£:7^^-£5 L©*Si^t>-£tc 
vxy ^y^PCR £«U IP*. GTARll-iae^OltStl^V^Tttll-l-S 
243«fctMl-l-A3©77>f v— fe y r^ffl^fciHIj^K GTARll-2iIfc^©ii 
Bt:*V>Ttt.ll-2-S2*«ttfll-2-A2©7'7>f "7— fey K GTAR11-331{e?© 
il«£:^Tttll-3-S2:j3«fcmi-3-A2©77^--fey K GTARll^ilfc^ 
©Jt'l{Ci J HNTIill-4-S2^cfctJ c ll-4-A2©7 , 7 4 V— fe y h SfflUfeiil 

■9— h »rfr ©i&SiE?'J * L tzo 

Z<D&%, GTMll-l»fc^©it«£:fc^TB:±£P-->fcfc£450 bp©# 
-■&Jfi£lB?!l£*Lfc« GTARll-23tfe^:fc<kOTAm-3iifc : F©Jill 
fcj3^Ttt£*n->i:fc£637 bp©#-fcE£Ey(l£^l/fco £fcx GTAR 
n-iMfc=f-<Dmii&£1S^X&£9u->£ £509 bp©i£-&HSlE?'J£^ 
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X*), Hffitt3Kffitt©RT-PCRC*Jt>T*K Ztl h 7? < T — fe y h #jE t 

TAR11-K GTAR11-2, GTAR11-3, :fc«fcOTARll-4©&#JfigE*J£*;fl*;iiei 
16, 17, 18, 19*><fctfE7!l#^ : 50, 51, 52, 53(^^1" 0 

( 3 ) rt-pcrc £ GTARiiae^tonaiiaEotftm is^as©*?*? 

■fafc&fc* GTARll-lite^ GTARll-2iif5^, GTARll-3»fidF. GTAR11-4 

ite^©Jiiiit3^^T(i, ^ti^n ni-i-s2* ^^11-1^2 j ©m^fe-th r 

ll-2-S2£<fctfll-2-A2j ©$!£*)#* ni-3-S2£ £tHl-3-A2j ©ffi^to-frx 
ril-4-S2i3 «fc Vll-4-A2j CDDS^totflCj;*, RT-PCR£fTofco 
HMhL^ Human Fetal Multiple Tissuue cDNA Panel ( Clontech#K14 
25-1 h Human Multiple Tissuue cDNA Panel I ( Clontech#K1420-l) 
Human Multiple Tissuue cDNA Panel II ( Clontech#K1421-l)£ffl^£o PC 
RKtiAdvantage cDNA Polymerase Mix ( Clontech#8417-l ) £flHv Perki 
n Elmer Gene Amp PCR System 2400+f-v;u-9--f £ 7 t fc 0 PCR©H 
ttfcfc, 94°CT-4 fl\ r94°CT20#. 72°CT2^j £5iM WCTWX 7 

0°CT-2#j &5*M*;k f"94°CT-20fX 68°CT-2#j £38-tK 72*CC4 

C©^ t rJ&j/EIIfifi3fc©GTARll-l mRNA £*H*Ttts J&JBJI$§lT-& 

^pcr m^xDmu^mnb^ntzik, vh%m. KhftB, fem^mmt&^Tb 

gOa6fc^f&8#$fcffl£ft£:o $AE3fEi3*©mRNA iCfcl^Tfcfcs fl$H 

£m*>*M£^ rt^^j&i^tis^Tfiis^afi^^ttaj^nfc (020 

)o 

t rJ£JJSE§ifi3fc©GTARll-2 mRNA tl^^Tii, J&iEflMT&^PCR 1% 
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fctifco J&AHiid3*©mRNA nuk* 
t MI&jei«SEb*©6TARll-3 mRNA tiSV^Ttt, J&JE^ri&T'&^PCR M 

t hJ£JfcIl^Ei3*©GTARll-4 mRNA iC^OTtt, J£ifc¥ri$5T©^§£^PC 

*>i*3#aB^ ffls^j&trtibH^Tfiis^aa^^^^gi&^nfc (023) 

o 

~f#e>ftfc-£ti^ft£>PCR pGEM-T Easy vector ( Promega #A1360 

) (Cit^^D-->^L, JSSiE5y*^Ufco PCR jH$j©pGEM-T Easy v 
ector-\©$Ij^x.(i, T4 DNA Ligase( Promega#A1360 ) (CctoTx 4°CT*12 
NFBaoSJfe&^C&ofco PCR jit)£pGEM-T Easy vectorOStfc^fflSlitt 
lis *8§@tt DH5a(Toyobo#DNA-903)%JBJHE«|-r53fct:«toTf§P)nfc 
o ttzs fife^fflft^frOSaitttx Insert Check Ready (Toyobo#PIK-101 
)*ffl^fco JtgKflKD&^tti:* dRhodamine Terminator Cycle S 

equencing Kit (ABI/Perkin Elmer#4303141 )£<£ffl U ABI PRISM 377 DNA 
Sequencer oT8?#r£:fc £ &o £ 0 ^ti^tUi&T 3 10* n->©;ife 

»5>nfcE5U3b«, *ft*ftGTARll-K GTAR11-2, GTAR11-3, GTAR1 l-4<Dgf5 
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o 

( 4 ) 5' 3' -RACE& tz £ 5 ^^r^cDNA^ p - - y V 

(i) 5'-RACE& 

GTAR110±g cDNA ££i£f-T N 5'RACE-PCR&at#fco GTARll-lit 

GTARll-2jtfc^ GTARll-3it<K^ i5 ilJfGTARll-^fi^ ©JifiOfc 
-ftPCRKli, ^tl^*Ul-l-A2, 11-2-AK 11-3-AK 11-4-A1*. 
PCRttt^tl^tlll-l-AS, 11-2-A2 , 11-3-A2 , 11-4-A2& <i ~— h ll 

ItMiiLTHuman Testis Marathon-Ready cDNA Library (Clontech#7414- 
1) PCR H^tfi Advantage cDNA Polymerase Mix&fl6fflLfco Perk 

in Elmer Gene Amp PCR System 240W-*-;i/+M >7 U Tf3©P 

CR *^T-ff ofcJgSs #-©^x**-fPCRMfci#s&n;fc« 

-&PCRte\ 94°CT-4 0\ r94«CT-20#, 72°CT*2#j £5tf-f WCT 
20g\ 70°C-e2^j £51M*;K r94°CT"20#, 68°CT*2#j £301J->f 7 
2*CT4*h &<£lM 0 CT-^©£ftT-*T ofco -ifcPCRtix 94°Ct?4 fl\ 
•CT'208\ 72°CT2#j £5f-f£;K r94°CT20£k 68°CT*2#j &28+U £ 
;k 72°CT4^, fciWCTHtSO^ttT-fTofco 

f#f>nfc5' RACE-PCR jttJli, buIBIrI^s pGEM-T Easy vector (cit^^o 
-r>jru 6 *D->©jtfc^fl&*&tz*tU £4>-tf--r»r 

tt-©JfigE9]£&j£Lfco Jg£ffi?iJ©&£t;:tiiiuIBN«x dRhodamine Termi 
nator Cycle Sequencing Kit£fi6flJU ABI PRISM 377 DNA Sequencer (C<t 

(ii) 3'-RACE& 

GTARU©±& cDNA £#8tT Ztz&blz, 3' RACE-PCR£I£&fco GTARll-ljg 
fci\ GTARll-2iI£3\ GTARll-3jIfc?> *J<fc VGTARll^jafe^CJiliOfc 
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A&fc, -ftPCRtcli, *n*ftll-l-SU 11-2-Sh 11-3-SL 11-4-S1&, -<fc 
PCR{C(i^n^tlll-l-S2, ll-2-S2 x 11-3-S2, 11-4-S2& 7*7 >f v-fc LT Jfl 

%IMtbX5' RACE-PCRIpI^, Human Testis Marathon-Ready cDNA Librar 
y£ffltv PCR Hi$U±Advantage cDNA Polymerase Mixfctefflbfco PCR 0k 
mtmmS' RACE-PCR[5I^©^Ttfofc^^ N Jg-fttf>f Xfc^TP'CRMfc 

mm x pGEM-T Easy vector (Cit 7* 7 n - n > £*U W±t% 6 * D - > CD 51 

ButBlpIfiL dRhodamine Terminator Cycle Sequencing Kit£{£ffl L 
, ABI PRISM 377 DNA Sequencer \Z «fc otiUf^^: & o fc„ £©*£3t> * 

feo £©3' RACE-PCROSglfc, UfciMSiB?'J i:, Huidi©5' RACE-PCR©*£ 
* £ <fc D L It £*%&GTZ>Ztlz£-?Z, ^r^GTARl 1 cDNA©^ 
SEWS^lfc. &£L£cDNA©J&aiE?'J^ 1124 (GTAR11-1), 1225 (G 
TAR11-2), [2126 (GTAR11-3), EI27 (GTAR11-4), izE&Vm^ : 24 (GTAR 
11-1), E5>J#^ : 25 (GTAR11-2), ffi#]#^ : 26 (GTAR11-3), E#|#^ : 2 
7 (GTAR11-4) tc^bfco 

fcfcx l^©GTARll-ltC^1-^)3'RACE-PCRT'(i> f# £ tlfcGTARll-1 cDNA 
i££±JlT*li&<s C*J808^*UT^fc (cDNA©igSiB5II4E50#^ :3 
2t. ^cDNAtfn- K®7 ^ y KS5»J*E5>J#^ : 33t^-T)o 

ZZT:, GTARll-l{COl>TlSJ£3 5 RACE-PCR£fr^T. ±fB©£ o lZ$t±&<DQ 
TAR11-1 cDNA£f#fco 

BEftlORjlfe^CDyy A«Ugtt^tif>%D- K-rsyy AEJIJO 1 o©e 

o ^ScDNAAs#«t$tlfcGTARll-K GTAR11-2, GTAR11-3, *>«tVGTARll-4* 
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028l3gfcftio't hOLFl, 0LF2 N #tfOLF3hx GTAR11-1©7 S yKE?!l£Jt 
l(tTl2it^« EI29tcgEftICDt h0LF2, #tf0LF3i^ GTAR11-20T 5. J g 
iBfll&JtRLTSBtt'f *o EI30fc:«»!©fc hOLF2* StfOLFS.^ GTAR11-3© 
T 5. ^KiB5!l*JtSUTgatt-r4o 031£BE»I0t bOLF2&t>\ 0LF3£. GT 
AR11-46D7 ^ VKEiW&Jt«cL-Cl3«-rs« 

i j - - > ^ £ ft -5 £ £ i> oJ IE T* & * t x. e> ft S o 
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1. tib (a) *»e> (c) m^tnfrizmmcDGm&nfaGm%®t$.m& 

(a) i£?'J#^:4, 5, 6, 28, 29, 3 0, 3 1 (D^ttltHztM 

(b) »J#^:4, 5, 6, 28, 29, 30, 3 1 ©l^-f ftfrlCH3«fc 

(c) ffi8J#^:K 2, 3, 24, 25, 26, 2 7 ©V\1*tl^t8Btt 

o 

2. ii^ii i izmmom&ntttKD^r? Kxt±* u^r?- K^£>&a 

3. ii^cii i tiB«o®ag©gs^r^ Ko 

4 . m%m i ~ 3©^?fta» lmizmmom&nttz&^ri- - k 

tSDNAo 

5 . f&#JS4£iEtt©DNA#l¥A£ftfc'^*--o 

6. »*JI4 t:i3tt©DNA*«3iiri6K:«^"r%^JME«l*« 
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(b) tmmi~3(D^mfr lm^tmom^nttzit^y^- Ktz*s£-r 

£ # tz mmc fa&t&m z ®m $ z xg N 
i o . m&m i (cieiecD^sMtc^t-sia^o 

1 1. af^Hl OlitElcDtfcft^s at ^ 1 ~ 3 (D^ttifr UlKEBiB© 
12. i£?'J#^:ls 2 s 3, 24s 25s 26s 2 7 CD ^-fftfrtc IB*B 
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OLFl i j&EFTO-IttlM -I&TE*I|£££ FPTRPELQIV iiBTLMBXTIiYA li^IpWi;OiiM LLIRI^PI^Q 

OLF2 Si b — iik)? S-?TPCTlii£G FSEHPGLGRT iiFVpVITsVli i^^l^l: 1 LLSAI&TKIiB 

OLF3 : HG-T*> — jjjfgT -VWSEFI%G LSSDWDTRVS I^VI^VMyV W0U&C^V LiLIRLDSR]^ 

14-1 » ifesii^Jf -RVTEFVf&b LTDNRVLEML EEMAFSA^M ^^S^l|gl IATVETP^L^ 

14-2 i ^^tTTpa^ SDOTYERISRO LSVNHKARIA MgsHSlilB^V l^llOT^V ITIITOHRLH 



** * 



OLFl TVMVb ' XX tSm, ISFVPLCYFSD IOTiq^VNFL SEN^SX^IfYG ;^Al|pE|i!n^CT FADTpSE||A 
OLF2 SFlipiiGFTTS C^diffiANIiW CTKKTXfflELO ICSyfiif^FLS LGT^CI^K 

OI*F3 ^VSVSYATS \^(^AKETi i^5Sb2^0S iCAA^li^SIiA I^I^FITLEA 

14-1 W^0^CS^ :SFXDICHSSV T^KMBEGLL IJBRKTXSFDN ijCIT&EEEI-HL FA(^IE|$I 

14-2 T^!|XFfX^& ^SfTXpVCHSTV l^PI^RDVW SBKKIilSFDA ;<^&WEKiHL FAC^BI^&T 

*********** **** *** ** **. . 

OLF1 I^YttT$kl COT^YTVVM SKG^pdllV LSlfLGWNMSS LVH^SF|^Fli, %pt$DKW$m 

OLF2 VSftp^iKTVAV CQPIiHYATII HPKC|wcEaS VKWVIGLVGS WQ$P5£u& ^E^PDRO^jpD 

OLF3 V^^RfVAV .CDAUOfSAlH HGGl|SAR|AI TSWSGFISg PVQ5PA^1PF«. :gWpWKB|||H 

14-1 !?^0O^igVkX 'CTI^HVPNVM NMR*|§I(||vF Alikxj^TVHS IX5C#FI#Ir£ f^EGPNl^S 

14-2 VHB^IOTM CIOT^QXMIVM NWKVCVlliAV AI^TQGTIHS XAI&SX&XKL %i$G?DzM6lt 

******* * * * * * * * * * * 

OLFl FFdDIiiPPIiliK ili^CWJTTINE WLLST^fsSV EIICFIIIII mYFWLl^Sy^ K1^F$@KX$ 

OLF2 FvidEVPALIR iibsGBOTSYNE IQVAVJ^VFI LWPLSLILV ijSYGAlTWAV^. RI^SA#WB^ 

OLF3 ISGElitAWR IiACVDT SSNE VTIMVSSIVL LMTPLrCLVLL i^XlQIIST^. KIQSrKRKK 

14-1 YF^DV^LVIK 1ACCT?TYLTG ILIVTNfSGTI SLSCFLAWT :£?M\f£L-VS£ RKHSA^SR^ 

14-2 FF^DVPQVIK jjJ&IOTPTSL ILIVStifGLI SWCFWLW ;%AVkri-V$^ RQOisiOSKWK 
* * * ** ** * * ^* 

OLFl if FSt^^ifiE* £^±YQGTlii plkSRPSYLY SPNTIflCliSV jFWlif^^i* j^I*ItS|^W> 

OLF2 l^l^SS^gii W?Mf&SV% mVXLQPKKPY AQGRG^FFpt ^AVQ^SlijH ^LV^lxSi^ 

OLF3 ^HTCASHtiT VWi^CYGVAI ^CYIQPHSSP SVLQEKLFSV S^II^Pr^ ^t^S^M^ 

14-1 -j^STCSAHFM ^i&FFGPCI FXYTR?DTSF SI — I^KVV^ ;tiTVVTPI^LN -P^^T^H^ 

14-2 ; iii^T6A^taif ^tMfi^hci ^fysi§STSL pe — mavsv iFWAWBiiiN :iixxofliw^ 
*** * * ******** *** 

OLFl VKI*AEKV^ SKVDS — S 

OLF2 IKRJU^RRJLLG KERDSRESWR AA 

OLF3 VkqiwQI^LW KFSG-LTSKL AT 

14-1 VKSAMKC§RQ RQVF-FT-KS YT 

14-2 MjiSALNKivG RK-E-R — KE EK 
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OLF1 SeF1*-I#^ J^rl^m^T PTRPEXQIVfc ^MFLTUTAI |lR|^PK^- 

OLF2 M #Q| STPG^SipGF SEHPG^GRTXi ^DVITSYLL ^TI*\^^i^Ife fcSA^TK^S- 

OLF3 &G-T&-- WVSE^lil^L. SSDWDtfRVSIi iF^fLFLVM^VV T\^^jt^Vp LIJ^SKUJ- 

14.3 &E-r1-- 4s§ IiTJ^lpfiGI PYPLRiRTl|? !&FFFLI*IL :TQlML^fijt *VV^PRIiHA 

* * * * * * * ** * * 

OLF1 T^^M^ fFVfcLCYFSD I^KMtA^X SEl&£§SyYG : CAI^FY^TCT ^D^SKIA 

OLF2 S^^t^S^L ;|FlBLCFTTS <^C»ttJ^W GPKKTISJTLD bsyOlF^FIiS SGT|»CttMK 

OLF3 T^iipiTro :|lA*VSYATS ^QlEftttBl* AEHK^JP^QS ;CA«6liE^SlA i^^F^LA 

14-3 Bi^l^tG^ WiPMSISSI I^RIiMM^ 

******** ** ** ** 

OLF1 i^^^AI CTIP^^TVVM SRGlGMRIilV LS^LC*fNMS$ L^SB^II. YCDKNVIj&H 

OLF2 \^^i^Av CQPXHYATIX HPRIfBwOtAS VaWvIGLVG^ \^OrPatEKL *FCPDRGv|d 

OLF3 vifflSoi^AV CDMiRVSAIM HGGt>GARi*AI TSWVSqFIS? P^AI*gQ§ *MCRNKFiBh 

14-3 I^^mia CQMJlYPVli* TAXt&ALXWA GAWMAGSIHG AI^II-T^RIi *Y£GPNQVPY 



** *** * 



OLF1 r^nT.i^PTT.y ^S ^ OTINg WI^SfYGSSV EIICFIIIII S^pFlLLSvi KJRSFSGRKK 

QLF2 I^EV^LIp |,si|Ep^Y^ IQVAVASVFI LVVPLSiaPtV S£GJ^TWAV£ I#^AT^Rj| 

olf3 isba^vvR ipAC^ vtimSssivl iitrpixiiyii ^Yio^iSTiii kiqsrectk* 

14-3 §TCDIPA\a£ : LAi^^*T%nNE LVTF^DIGW VASCFSEIIiL SYIQIIQAIt, RXHTADGRRR 



OLF1 ^OTO^kt^ : 'S VX I YQGTIX §l|fSI#SYLY SPNTDKIISV ;BY^f|^^ ^j^SI*RHTO 
OLF2 MX^SSii^ ^bFYSSVI |v|bqi?KNPY AQGRGRFFSL .^^qCT^lil ;PUVy^^ 
OLF3 MTO&^mT VViLCYGVAI §T§ICIPHSSP SVLQEKLFStf i^I^PML^ |«Hj^r^^B 

14-3 '^srcc^yrt Iw^vyW |^u§etns pld-gaaalV ^tIItTO^ sxlSr^ 
****** . * * ******** 

OLFl VmAAESKVli- -RSKVDS| 

OLF2 IKRALRfCLLG KERDSRE5WR AA 

OLF3 J^GAWCaaiiW KF§GL-tI|kI> AT 

14-3 VKli^lCRM- IjRSPRTPSEV 
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QLF1 : i&FOT^IU^ -LVTE^^' F^TR^E£Qkv i^i^M^A iil^Cffe^W* ^IRID^tQ 

olf2 : h^?p*^-- s4*pg£u^ ^OT^idiiRT ijmiviTayii : ij^v^^x : i ^SAiiprif^H 

OLF3 •Hd-TTO« i - WVSEiFil^LG ^S^bMLVS i^k^VMXV j^TV^^C^I-V ^IRI^SRp 

14-4 ^K^TSLD TVJ^RI*1l^ ^HF^NXRSL p^VFTVXYI iTQt^^gL i^ADjteLR 
14-5 ^KiStSlD AV^bFSiLC : £SHPPN1^L ^VEFIIYI iTQti&XXL iXMWADfel&C 

* * * *** ** ^ * ** % * : , ,.*^. >: * 

OLF1 T-Pf^S^SN ^PWpLCYFS D^KML\^| LSEwg^YY =Gl5AgiTO^ T ; r^gg|L 

olf2 s-FM^Elai x^roSlcftS sc&fcQMlJ^ wgpks^sfl -pqsTOirara- ^TTfcG^ 

OLF3 T-^^TM iLslitf^SYAT S^^QIitiAP^! lAEHK^BFO : SCA^M^L A^|££S^ 

14-4 ARPM^XU tSJPXiMWLSS VIW*lIjM: TPANKA^G F^S^fl^Y 

14-5 M&jj^ V^^i* 1 ^? TPSI^;??G 

*** * ** * ** * * .*....* 

OLF1 AA^i^^^ fe^CMRDI VI^)|«GGM«S :6IA^SFJ^I &^DK^^ 

OLF2 KVM^ IHp|^Q3^ SV^IGLVG ;^^S|^H E^PDB^ 

OLF3 AV^^^WA ^CTi^^S^a i§H<i&^^ ITS^SGFXS ^PV^AIffQ |^RN^|p^ 

14-4 TliKBp^ ^CT^CTVLV AdA3^J&SOT -|s|QATr|;FR IJ^GPK^ 

14-5 Tliffi^t^ &«3I^ AGA^AGSHH Gsf^^TFR £pyTOPW)W 

****** * * * * * * ^ 

OLF1 H^TfrT ^feDTlflN EWIXSTYGS^ yEIIG^Ijix! '^TFTJIjM X^^FSG^ 

OLF2 dW^^LI KLi^TOsW EIQVAVASVF XI>VV^I*t£ 'vSYGAXTWAV ^|k?ATMffil 

OLF3 I^S^^y^ *^C?vf^ : SK 5VTIM7SSIV 'u^P^y£; ^IQIIS^; gj€^REG^. 

14-4 OTI^irAVX BIA^^ ELVTFVDIGV VAASqb^|x| ^^IVMAI.; i^^TD^ 

14-5 ^I^IBAVff ^^CAEOrrVN jiLVTFVDVRV VAASCFMj^jl ; jy^AJa.VKAJ.; $£lSTAI>iS^ 

****** J *,_*_., ,,. * v ,*. x ,,., :: ,_ 

OLFl ^^6ASHL ^§I*C|GTL ! ^ii^SYL YSPNT0KIIS ^^^FIVVL S^^lteggC 

OLF2 : K^tC^Hli fwTIJraSSV %^mX^^ YA^dF^FFG ^gAVG^^St, ^^^1^ 

OLF3 'k^TCASHI; I^AIjCYGVA 1|TO^I^S PS^LcfcFS |Vf^I>TPM§ 

14-4 ^ra3B^g^£ : ry>^^ ji^XI^OSK G^MJ>G^AAA \l0^n^XJL ^IY^^0 

14-5 ; M^^GSHL MjB^M^ 0 ^tttiAGfiK D^M^*AAA ^ &iTT^Q 

********** 

owl x^d^EJ^v^ skvps — s 

OLF2 EIKRiAliduiG KERDSRESWR AA 

OLF3 B^GiwdKI^W KFSG-LT SKL AT 

14-4 i^^W^KRI- -Ti&QGTE 

14-5 E^S^KRI TAQ 
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1 ATGGACAGTC TAAACCAAAC AAGAGTGACT GAATTT GTCT TCTTGGGACT 

5 1 CACTGATAAC CGGGTGCTGG AAATGCTGTT TTTCATGGCA TTCTCAGCCA 

101 TTTATATGCT AACGCTTTCA GGGAACATTC TCATCATCAT TGCCACAGTC 

151 TTTACTCCAA GTCTCCATAC CCCCATGTAT TTCTTC CTGA GCAATCTGTC 

201 CTTTATTGAC ATCTGCCACT CATCTGTCAC TGTGCCTAAG ATGTTGGAGG 

251 GTTTGCTTTT AGAAAGAAAG ACCATTTCCT TTGACAACTG CATCACACAG 

301 CTCTTCTTCC TACATCTCTT TGCCTGTGCC GAGATCTTTC TGCTGAtCAT 

351 TGTGGCGTAT GATCGTTACG TGGCTATCTG CACTCCACTC CACTACCCCA 

401 ATGTGATGAA CATGAGAGTC TGTATACAGC TTGTCTTTGC TCTCTGGTTG 

451 GGGGGTACTG TTCACTCACT AGGGCAGACC TTCTTGACTA TTCGTCTACC 

501 TTACTGTGGC CCCAACATTA TTGACAGCTA CTTCTGTGAT GTGCCTCTTG 

551 TTATCAAGCT GGCCTGCACA GATACATACC TCACAGGAAT ACTGATTGTG 

601 ACCAATAGTG GAACCATCTC CCTCTCCTGT TTCTTGGCCG TGGTCACCTC 

651 CTATATGGTC ATCCTGGTTT CTCTTCGAAA ACACTCAGCT GAAGGGCGCC 

701 AGAAAGCCCT GTCTACCTGC TCGGCCCACT TCATGGTGGT TGCCCTCTTC 

751 TTTGGGCCAT GTATCTTCAT CTATACTCGG CCAGACACCA GCTTCTCCAT 

801 TGACAAGGTG GTGTCTGTCT TCTACACAGT GGTCACCCCT TTGCTGAATC 

851 CCTTCATTTA CACCTTGAGG AATGAGGAGG TAAAAAGTGC CATGAAGCAG 

901 CTCAGGCAGA GACAAGTTTT TTTCACGAAA TCATATACAT AA 
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1 ATGGAAAGAA TCAACAGCAC ACTGTTG ACT GCGTTTATCC TGACAGGAAT 

51 TCCGTATCCA CTCAGGCTAA GGACACTCTT TTTTGT GTTC TTTTTTCTAA 

101 TCTACATCCT GACTCAGCTG GGAAACCTGC TTATTTTAAT CACTGTCTGG 

151 GCAGACCCAA GGCTCCATGC CCGCCCCATG TACATCTTTC TTGGTGTTCT 

201 CTCAGTCATT GATATGAGCA TCTCCTCCAT CATTGTCCCT CGCCTCATGA 

251 TGAACTTCAC TTTAGGTGTC AAACCCATCC CATTTGGTGG CTGTGTTGCT 

301 CAACTCTATT TCTATCACTT CCTGGGCAGC ACCCAGTGCT TCCTGTAGAC 

351 CCTAATGGCC TATGACAGGT ACCTGGCAAT ATGTCAGCCC CTGCGCTACC 

401 CTGTGCTCAT GACTGCTAAG CTGAGCGCCT TGCTTGTGGC TGGAGCCTGG 

451 ATGGCAGGAT CCATCCATGG GGCTCTCCAG GCCATCCTAA CCTTCCGCCT 

501 GCC CTACTGT GGGCCCAATC AGGTGGATTA CTTCTTCTGT GACATCCCTG 

551 CAGTGTTGAG ACTGGCCTGT GCTGACACAA CAGTCAACGA GCTGGTGACG 

601 TTTGTAGACA TTGGGGTGGT GGTTGCCAGT TGCTTCTCCC TGATCCTCCT 

651 CTCCTACATA CAGATCATTC AGGCCATCCT GAGAATCCAC ACAGCTGATG 

701 GGCGGCGCCG GGCTTTTTCA ACTTGTGGAG CCCATGTAAC CGTGGTCACC 

751 GTGTACTATG TGCCCTGTGC CTTCATCTAC CTGAGGCCTG AAACCAACAG 

801 CCCCCTGGAT GGGGCAGCTG CCCTAGTCCC CACGGCCATC ACTCCTTTCC 

851 TCAACCCCCT TATCTACACT CTGCGGAACC AAGAGGTGAA GCTGGCCCTG 

901 AAAAGAATGC TCAGAAGCCC AAGAACTCCG AGTGAGGTTT GA 

M — 
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me 



1 


ATGGGAAAGA CCAAAAACAC ATCGCTGGAT 


GCCGTGGTGA CAGATTTCAT 


51 


TCTTCTGGGT 


TTGTCTCACC 


CCCCAAATCT 


AAGAAGCCTC CTCTTCCTGG 


101 


TCTTCTTCAT 


CATTTACATC 


CTCACTCAGC 


TGGGGAACCT GCTCATTCTG 


151 


CTCACCATGT 


GGGCTGACCC 


GAAGCTCTGT 


GCTCGCCCCA TGTACATTCT 


201 


TCTGGGAGTG 


CTCTCATTCC 


TGGACATGTG 


GCTCTCCTCA GTCACCGTTC 


251 


CTCGGCTTAT 


TTTGGATTTT 


ACTCCTTCCA 


TCAAGGCTAT CCCGTTTGGT 


301 


GGCTGTGTGG 


CTCAACTGTA 


TTTCTTTCAC 


TTCCTGGGCA GCACCCAGTG 


351 


CTTCCTCTAC 


AC CT TGATGG 


CCTATGACAG 


GTACCTAGCA ATATGTCAGC 


401 


CCCTGCACTA 


CCCAGTGCTC 


ATGAATGGGA 


GGTTATGCAC AGTCCTTGTG 


451 


GCTGGAGCTT 


GGGTCGCCGG 


CTCCATGCAT 


GGGTCTATCC AGGCCACCTT 


501 


GACCTTCCGC 


CTGCCCTACT 


GTGGGCCCAA 


TCAGGTGGAT TACTTTATCT 


551 


GTGACATCCG 


CGCAGTATTG 


AGACTGGCCT 


GTGCTGACAC AACTGTCAAT 


601 


GAGCTTGTGA 


CCTTTGTGGA 


CGTCAGGGTA 


GTGGCCGCCA GTTGCTTCAT 


651 


GTTAATTCTG 


CTCTCCTATG 


CCAACATAGT 


CCATGCCATC CTGAAGATAC 


701 


GCACCGCTGA 


TGGGAGGCGC 


CGGGCCTTCT 


CCACCTGTGG CTCCCACCTA 


751 


ATCGTGGTCA 


CAGTCTACTA 


TGTCCCCTGT 


ATTTTCATCT ACCTTAGGGC 


801 


TGGCTCCAAA 


GACCCCCTGG 


ATGGGGCAGC 


GGCTGTGTTT TACACTGTTG 


851 


TCACTCCATT 


ACTGAACCCC 


CTCATCTATA 


CACTGAGGAA CCAGGAAGTG 


901 


AAGTCTGCCC 


TGAAGAGGAT 


AACAGCAGGT TGA 
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[B] 
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[A] 



IB] 




1 0/3 1 



CTCATTGAATGGACAGTCTAAACCAAACAAGAGTGACTGAATTTGTCTTCTTGGGACTCA 

MetAspSerLexiAsnGlnThrArgValThrGlviPheValPheLeuGlyLeuThr 

CTGATAACCGGGTGCTGGAAATGCTGTTTTTCATGGCATTCTCAGCCATTTATATGCTAA 
A?rft gnftT-rjw^ ^ Tjaiim iiMfttLftu PhflPheMe ^ a 1 aPheSesrAlal leTvrMetLeuThr 

TK-I 

CGCTTTCAGGGAACATTCTCATCATCATTGCCACAGTCTTTACTCCAAGTCTCCATACCC 
T, ftU SerGl yAsnT leT^u T 1 el le T 1 ^Al aThrValPheThrProSerLeuHisThrETQ 

CCATGTATTTCTTCCTGAGCAATCTGTCCTTTATTGACATCTGCCACTCATCTGTCACTG 

Mat;TyrPh e PheI^uS arA S nI^^^ 

TM-II 

TGCCTAAGATGTTGGAGGGTTTGCTTTTAGAAAGAAAGACCATTTCCTTTGACAACTGCA 
BrcLysMetLeuGluGlyLevUueuLeuGliiArgliysThrllGSerPheAspAsnCysIle 

TCACACAGCTCTTCTTCCTACATCTCTTTGCCTGTGCCGAGATCTTTCTGCTGATCATTG 
Thrm nT.pnPhePhe L miHisLeuPheAlflCvsAl aGluIlePhfil i ftULeUllfil l eVft l 

TM-III 

TGGCGTATGATCGTTACGTGGCTATCTGCACTCCACTCCACTACCCCAATGTGATGAACA 
AlaTyrA spArciTvrValAlalleCvsThrProLeuHisTyrProAsnValMetAsnMet 

TGAGAGTCTGTATACAGCTTGTCTTTGCTCTCTGGTTGGGGGGTACTGTTCACTCACTAG 

TM-IV 

GGCAGACCTTCTTGACTATTCGTCTACCTTACTGTGGCCCCAACATTATTGACAGCTACT 
GlnThrPh©L»euThrIleArgIieuProTyrCysGlyProAsnIleIl©AspSerTyrPhe 

TCTGTGATGTGCCTCTTGTTATCAAGCTGGCCTGCACAGATACATACCTCACAGGAATAC 
CysAspValProLeuValllel-ysI^uAlaCysThrAspThrTyrlieuThrGlyXlfiLfiU 

TGATTGTGACCAATAGTGGAACCATCTCCCTCTCCTGTTTCTTGGCCGTGGTCACCTCCT 
TleValThrAsnSgr^lyThrTleSerljeu ^ 

TM-V 

ATATGGTCATCCTGGTTTCTCTTCGAAAACACTCAGCTGAAGGGCGCCAGAAAGCCCTGT 
MQ^ ValllQLQuValSerLeuArgLvsHisSerAlaGluGlyArgGlnLiysAlQLeuSer 
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721 CTACCTGCTCGGCCCACTTCATGGTGGTTGCCCTCTTCTTTGGGCCATGTATCTTCATCT 

TM-VI 

781 ATACTCGGCCAGACACCAGCTTCTCCATTGACAAGGTGGTGTCTGTCTTCTACACAGTGG 
ThrArgProAspThrSerPheSerlleAspLys Va 1 Va 1 SftrV n l PhfiTyrThrVa l Vft l 

TCACCCCTTTGCTGAATCCCTTCATTTACACCTTGAGGAATGAGGAGGTAAAAAGTGCCA 
TM-VI I 

TGAAGCAGGTCAGGCAGAGAGAAGTTTTTTTGACGAAATGATATACATAATGGGGATTGG 
LysGlnI*exiArgGlnArgGlnValPhePheThrLysSerTyrThr*** 

961 GATTGCAGACATAATTGCAGCCACATCCTTAATGAAAGAGCAAAAGTAAAGAGTCAAAAT 

1021 CAACTTATATAACTTGGTAAATTAGGTAAAATGGCATAGAGCAGGTCAGATTTCTGCTCA 

1081 TTAAAGATAAGAACTTATTCTGTTCATTAAAGATAAGAACTTATTAACTATTATTTAAAT 



841 



901 



1141 



AAA 
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ATTCTCTGGGATATGGAAAGAATCAACAGCACACTGTTGACTGCGTTTATCCTGACAGGA 
MetGluAr gl leAsnSerThrLeuLeuThr AlaPhel leLeuThrGly 
ATTCCGTATCCACTCAGGCTAAGGACACTCTTTTTTGTGTTCTTTTTTCTAATCTACATC 
IloProTyrProLniiArgTr^nftrgThr T .^ »Pb^PhftVa1T>hQPhePheLeuIleTvrIle 

CTGACTCAGCTGGGAAACCTGCTTATTTTAATCACTGTCTGGGCAGACCCAAGGCTCCAT 
T.P»ThrG1 nT.pnr,1 yAs nT^nT^uT } P T^iiT 1 ^ThrValTrpAlaAspProArgLeuHis 
TM-I 

GCGGGGGGGATGTAGATGTTTCTTGGTGTTOTGTGAGTCATTGATATGAGCATGTGGTGC 
al aArrj PrnMfltTyrTl flPheL A iifil yValT.PuSerVal Tl aASPMetSerlleSerSer 

TM-II 

ATCATTGTCCCTCGCCTCATGATGAACTTCACTTTAGGTGTCAAACCCATCCCATTTGGT 
Tl^Tl^ValPro AraLeuMetMetAsnPheThrLeuGlyValLysProIleProPheGly 

GGCTGTGTTGCTCAACTCTATTTCTATCACTTCCTGGGCAGCACCCAGTGCTTCCTCTAC 

^lyr-yov^i m a m nT^nT y^ pheT y rHisPhe T - Qu GlvSerThrG l nCvsPheLeuTvr 

TM-III 

ACCCTAATGGCCTATGACAGGTACCTGGCAATATGTCAGCCCCTGCGCTACCCTGTGCTC 
ThrT,euMet:AlaTYr AspArqTvrLeuAlaIleCysGlriProLeiiArgTyrProValLeu 

ATGACTGCTAAGCTGAGCGCCTTGCTTGTGGCTGGAGCCTGGATGGCAGGATCCATCCAT 
^nfphr&l ftT.yo y.cmRe»r-Al aLeuLeuVnl Al fiGl vAl flTTDMOtAl flOl VfifirTl f?Hi S 

TM-XV 

GGGGCTCTCCAGGCCATCCTAACCTTCCGCCTGCCCTACTGTGGGCCCAATCAGGTGGAT 
GlyAlaLQu GlnAlallelieuThrPheArgLeuProTyrCysGlyProAsnGlnValAsp 

TACTTCTTCTGTGACATC CCTGCAGTGTTGAGACTGGCCTGTGCTGACACAACAGT CAAC 
TyrPhePheCysAspIleProAlaValLeuArgLeuAlaCysAlaAspThrThrValAsn 

GAGCTGGTGACGTTTGTAGACATTGGGGTGGTGGTTGCCAGTTGCTTCTCCCTGATCCTC 
ttl iiT.pnV ft 1 ThrPheVa 1 AspT l e d yVa 1 Val Val AlaSerCvsPheSftrLeUl l e L eU 

TM-V 

CTCTCCTACATACAGATCATTCAGGCCATCCTGAGAATCCACACAGCTGATGGGCGGCGC 
T.euSerTyrTle GlnllelleGlnAlalleLeuArqlleHisThrAlaAspGlyArgArg 
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CGGGCTTTTTCAACTTGTGGAGCCCATGTAACCGTGGTCACCGTGTACTATGTGCCCTGT 

ijyg fti a pH«s ft rThT-rygai Y A i»Hi sVaiTh rv a 1 valTh rVa lTvrTvrVa l PrpCYS 

TM-VI 

GCCTTCATCTACCTGAGGCCTGAAACCAACAGCCCCCTGGATGGGGCAGCTGCCCTAGTC 
^PheTleTyr LeuAraProGluThrAsnSerProLeuAspGl yftl nftl flAl a LeuV al 

CCC^CGGCCATC^CTCCTTTCCTCAACCCCCTTATCrACJVCTCTG 

PrnThrM aT 1 fl ThrPrQP hftT, Q uAsnPr Q T,euI leTvrThrliettArqAsnGlnGluVal 
TM-VI I 

90 1 AAGCTGGCCCTGAAAAGAATGCTCAGAAGCCCAAGAACTCCGAGTGAGGTTTGAAAGTGT 
Ly sLeuAlaLeuLy sArgMetLeuAr gSerProArgThrProSerGluVal* * * 

961 CTTTCTCCCACTAGGGAAGCTGCCACAATTAGAATTT ATTATAATGTTTAGGCTTCGGTA 

1021 ACTTTTTTCTTTTCTTCTTGTTTTTTCTCTTTTATATAGCCATACTGTATGATCAAACAC 

1081 AGTTTAAGGTAAAATACTAACTTTCTAACAGTTCCTTAGTATCCTCTCAAGATAACTCTC 

1141 AGCCACTGCAAGAGTAGAGAATGAGACCAAATTCTCACAAACTAAACCACATTAAACAAT 

1201 CCAGAAGAAAGAATGCAATAGTGTATTTTCCAATGTCTCAGTAATAAA 



721 



781 
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GGCAACCTAAAAGCAAGCATGGACAGTTCCTTGGTGAATAACCAAAAACAAGATGGAGTC 
TCGCTCTGTTGCCCAGGCTGGAGTGTAGTGGCGCCATCTCGGCTCGCTGCGGTCTCCGCC 
TCCCGGGTTCAGGCGATTCTCCGGCCTCAGCCTCCCGGGTGCGTGGGATTGCAGGAACTA 
GAACTAAAGCGAGGTTAATTTCCACAGTGAGAACATGCTCCAGACATCCGAGCACCAGTG 
TGGCTCTGGAAACTCCACAGATACCACAGGACTAGAAAATAACTGGACAATGGGATGTTC 
TATCTTGCCCGAACTGAGGGATATAAAAAGCTCCAAAGACAAAGAAAGTACCATCCACCC 
AT CC CAAAAGAAATT AT C C T TC CTT CTG AAAAT AAG ACT G CAAAAAG ACATGGGAAAG AC 

MetGlyLysThr 

GAAAAAC ACAT CG CTGGATG C CGTGGTG ACAG ATTTCATTCTTC TGGGTTTGTCTC ACC C 
LysAsnThrSerLeuAspAlaValValThrAspPhelleUeuLeuGlybeuSerHisPro 

CCCAAATCTAAGAAGCCTCCTCTTCCTGGTCTTCTTCATCATTTACATCCTCACTCAGCT 

TM-I 

GGGGAACCTGCTCATTCTGCTCACCATGTGGGCTGACCCGAAGCTCTGTGCTCGCCCCAT 
m yAR nT,pnT.P U T leLe nT^ThrMetTrpAlaAspProLvsLeuCysAlaArgExflMfifc 

GTACATTCTTCTGGGAGTGCTCTCATTCCTGGACATGTGGCTCTCCTCAGTCACCGTTCC 

TyrTipLp^T^nci yva i T.onSftT"Ph ftT i ff?n AspMetTmTift uScrSprVfl 1 ThrVfllPro 

TM-II 

TCGGCTTATTTTGGATTTTACTCCTTCCATCAAGGCTATCCCGTTTGGTGGCTGTGTGGC 
ArgLeuIleLeuAspPheThrProSerlleLysAlalloProPheGlyGlyCysValAla 

TCAACTGTATTTCTTTCACTTCCTGGGCAGCACCCAGTGCTTCCTCTACACCTTGATGGC 

^TnTiftnTY rP** ph « H i gPW ' m1 ^ 

TH-III 

CTATGACAGGTACCTAGCAATATGTCAGCCCCTGCACTACCCAGTGCTCATGAATGGGAG 
lyrAspArgTyrLeuAlalleCysGlnProLeuHisTyrProValLeuMetAsnGlyArg 

GTTATGCACAGTCCTTGTGGCTGGAGCTTGGGTCGCCGGCTCCATGCATGGGTCTATCCA 

T ^ iryc >rhrv w iT.Anv^ i «m yAi ^TrpVal AlaGl vSerMfttHi fifll vSerl le Gln 

TM-IV 

GGCCACCTTGACCTTCCGCCTGCCCTACTGTGGGCCCAATCAGGTGGATTACrraATCTG 
AlaThrLeuThrPheArgLeuProTyrCysGlyProAsnGlnValAspTyrPhell Cys 
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961 TGAOVTCCGCGCAGTATTGAGACTGGCCTGTGCTGACACAACTGTCAATGAGCTTGTGAC 
Aspl leArgAlaValLeuArgLeuAlaCysAlaAspThrThrValAsnGlu T . ffllVn 1 Thr 

102 1 CTTTGTGGACGTCAGGGTAGTGGCCGCCAGTTGCTTCATGTTAATTCTGCTCTCCTATGC 
Phf . v -i t c r v fl u^»iv«i m »*i w «»rf!v W Ph^tTrfmTlPT . ni i T l nnSftrTYrMtt 

TM-V 

108 1 CAACATAGTCCATGCCATCCTGAAGATACGCACCGCTGATGGGAGGCGCCGGGCCTTCTC 
AsnlleValHisAlalleLeuliysIleArgThrAlaAspGlyArgArgArgAlaEhfiSfir 



1141 



1201 



CACCTGTGGCTCCCACCTAATCGTGGTCACAGTCTACTATGTCCCCTGTATTTTCATCTA 
r^ry^i yP-mi «T^,Ti * .i>»w«i^TV W iTvrTvrValPrnrv-iTlr?hnTlflim 

TM-V I 

CCTTAGGGCTGGCTCCAAAGACCCCCTGGATGGGGCAGCGGCTGTGTTTTACACTGTTGT 
LeuArgAlaGlySerLysAspProLeuAspGl y n lnM nftl nVnlPhnTYrThrVnlVal 



126 1 CACTCCATTACTGAACCCCCTCATCTATACACTGAGGAACCAGGAAGTGAAGTCTGCCCT 

T hr i,^T^,,T^A ST 1 prnr,n' Tl ^Y^^ T ^^° A5 " GlnGluVa ^ ysSerAlaI ^ u 
TM-VII 

132 1 GAAGAGGATAACAGCAGGTTGAAGGACTGAATGAAAATAAGTAACTACATCTGCATCATT 
LysArgI leThrAlaGly * * * 



13B1 AT 



CACTGCCACTCTCTTCAGCTACTGCTGCATGTGACAAATGCCCAATAAA 
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! CAGCAGCT*K5TCCriTCGTCGA r riTCTC 

51 AAATGCTGGTGAACTTCOTAGGAAAGAAGAATACAATCCTTTACTOT 

101 TX3CATGGTCCAGCTCTTTTTCTTTGTGGTCTTTC 

151 CCTCCTGACTGCCATGGCATATGATCGCTATGTTCCCATCTGT^^ 

201 TCCTTTATAATCCGATCATGTCCTCATGGGTCTGCTCA 

251 GCTGCCnrCTTCTTGGGCITTCTCTCTGCCTTG 

301 GATGAAACTGTeCTTTTGCAAATGGGAGA 1 !^ 

351 ATCTTCTTCCCCTCCTCAATCTCrrccriGCTC 

401 rTTrraCTTTTT™ 
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! C ATGGTAGGC AAC CTTGG CTTC ATCAg TCTTTTCGGTCTAAATTCTC ACC 

51 TC GAC AC ACC AATGTACTATTTCCTCTTCAATC TCTCCTTCA'TrGATCTC 

101 TCTTACTCCTCTGTTTTCACTCCCAAAATGCTAATGAA 

151 jy^ftQj^TATTATCTCCAATGTTQQGTGCATCACTCGGCTGUVl'lU'CTTTC 

201 tcTTTTTCGTCATCTCTGAATGTTACATG^TGACCTCAATGGCATATGSAT 

251 CGCTATCTGGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCA 

301 TCAGGTCTGTTCTATGC^rCACT'nPTGCTCCTrACATAATGGGATTGGC^ 

351 GftGttawOGGCCCACACCGGG^^ 

AATATCATTAACCATTACTTGTGTGACATACTCCCCCTCCTCCAGC 

CTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTC^ 

501 CTAATATCACGGTACCCAC?ITCTACC^^ 

551 GTCACTAGCATTCTTCATATCAAATCCACTCAAGGAAGATCAAAAGCCTT 

601 CAGTAC^TT^TAGCTCTCATGTCATTGC^TCTGTCTCTC 



401 
451 
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! CATGGTAGGCAACCTTGGCTTGATC^^ 

51 TCCACACACCAATGTACTATTTCCTCTTCAATCTCTCCTTCATTC 

101 TCTTACTCCTCTCTT*IT^CTCCCAAAATGCTAATGA^ 

151 AAAGAATATTATCTCCTATGTTGGGTGCATGACTCAGCTG'rrrriCTTTC 

201 TCTTTTTTGTCATCTCTGAATGCTACATATTGACC^ 

251 CG CTATGTGG CCATCTGTAATCCATTG CTGTATAAGGTCACCATGTC CCA 

301 TCAGGTCTOTTCTATCCTCACITTTG^ 

351 GAGCCACGGCCCACACCGGGTGC^TGCTTAGACTCACCTTCTGCAGTGC^ 

401 AATATCATCAACCATTACTTGTCTGACATACTCCCCCTCCTCCAGCTTTC 



451 

501 TTAATATCATGGTACCCAGTTCTACCATCCTCATTrCTTATGT^ 

551 GTCAOTAGCATTCTTCATATCAAATCCA.CTCAAGGAAGATCAAAAGCCTT 

601 CAGTACI ^TAGCTCTCATGTCATTC 
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1 C C1TT ATAGATCTCTGTTATTCCTC 

5 1 GACTTTGTTTCAGAAAGTATCATCTCTTATGTC 

io l a tttit cttc ixjTti ctt^ 

151 TGGCCTATGATCGCTATGTGGCCATCTGCAACCCC 

201 ACCATGTCCCCAAGGGTCTGCl'riXlTGCTGA 

251 AGGGTTTGCTGGGGCCATGGCCCACACTGG 

301 TCTGTGATTCCAACGTCATTGACGATTATCIXj 

35 1 TTCGAGGTGTGSTGCAGGAGGAGGGATGTGAGTGAGG^ 

401 TGTTGTTGGAGTAATCACCATGCTATCCAGCATAA 

451 ACG CTVL TC^ACTCTCCAACATCCTC^ 

501 TCCAAAGCC 
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0 2 4 , AAATGCCTAAAGAAGAATGACCATGGAAAATTATTCTATGGCAGCTCAGTTTGTCTTAGA 

MetThrKetGluAsnTyrSerHetJUaAlaGlnPheValLeuAsp 

TGGTTTAACACAGCAAGCAGAGCTCCAGCTGCCCCTCTTCCTCCTGTTCCTGGGAATCTA 
GlyLeuThrGlnGlnAlaGluLeuGlnLeuProIn ilPh n TnnT . ni l PhflT.m.GlYT l aX yx 

tgtggtcacagtagtgggcaacctgggcatgattctcctgattgcagtcagccctctact 

irn1 Vr ^,^iv in „, .■■Tnnnv HPtTlnT.Bnr.nUllaAlaValSerProLouI.eu 
TM-I 

tcacacccccatgtactatttcctcagcagcttgtccttcgtcgatttctgctattcctc 

„ i ,Tln r ■ ■ l , „- im rT V r— m iS W rPhBVl ^pPhttrysTyrSM-Ssr 

TM-II 

tgtcattactcccaaaatgctggtgaacttcctaggaaagaagaatacaatcctttactc 
Vi ^ IlfiIhrE£0 LysMet L euV-lAsnPheI^uGly L ys L ysAsnThrIleLeuTyrSer 

tgagtgcatggtccagctctttttctttgtggtctttgtggtggctgagggttacctcct 

GlueysMetValGi m .n nPhHP^PhpVn 1 Vn 1 PtoV n 1 Vnl B 1 n HI nfil YTyrT . m i I . au 

TM-III 

GACTGCCATGGCATATGATCGCTATGTTGCCATCTGTAGCCCACTGCTTTATAATGCGAT 
Thrn , .^i ^.A^AraTvrValAlalleCy.SerProLeul^uTyrAsnAlalle 

CATGTCCTCATGGGTCTGCTCACTGCTAGTGCTGGCTGCCTTCTTCTTGGGCTTTCTCTC 

Metsersorrrpv^icy^. ■ , ,„ F nn V i. 1T m i M n Ul nPhHPh.T p„m yPhnT.n» S a r 

TM— IV 

tgccttgactcatacaagtgccatgatgaaactgtccttttgcaaatcccacattatcaa 

.^.O.auIhrHisThrSerAlaMetHetl.ysLeuSerPheCysLysSerHisIlelleAsn 

CCATTACTTCTGTGATGTTCTTCCCCTCCTCAATCTCTCCTGCTCCAACACACACCTCAA 
HisTyrPheCysAspVall.euProI.euI.euAsnl.euSerCysSerAsnThrHisI.euAsn 

TGAGCTTCTACTTTTTATCATTGCGGGGTTTAACACCTTGGTGCCCACCCTAGCTGTTGC 

, i nT i n m nn r hn TW^-^ivP.,, ' Th . T n nVnlPrnThrT^iftl nVnl A la 

TM-V 

TGTCTCCTATGCCTTCATCCTCTACAGCATCCTTCACATCCGCTCCTCAGAGGGCCGGTC 
(^JJVGCTTTTGGAACATGCAGCTCTCATCTCATGGCTGTGGTGATCTTCTTTGGGTCCAT 

TAC CTTCATGTATTTCAA^ 

TGTGTTCTACACCACGGTGATCCCCATGCTGAACCCTTTAATATACAGTCTGTAATCACA 
TM-VII 

GCACTTTGGAAGGCTGAGGCAGGGTTGCTTGAGTCCAGTTTGAGACCATCCTGGGGAACA 
TAGTGCGATCTTGTTTCTTTCCACTGCCTAAA 



61 



121 



181 



241 



301 



361 



421 



481 



541 



601 



661 



721 



781 



841 



901 
961 

1021 TTCCTCTTCCTGACATGGAGAATGTTGGCTTGGAATGTTC 
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1 A TTTTTGAAGACAAAAAAT^^ 

MetLeuAlaArgAsnAs nSerLeuVa lThrGluPhel laLeuAl a 

61 CTGGATTAACAGATCGTCCAGAGTTCTGGCAACCC'l 

ClirrauThrn npfi r gPi"*71 nrh^T^ 1 " p ^PhflP > l oPhaT - fltlPhoTA " Vw1 T1 nTvr 

121 ACATTGTCACCATGGTAGGCAACCTTGGCTTGAT^ 
TH-I 

181 TCCACACACCAATGTACTATTrCCTCTTCAA 

TM-II 

241 C^XnrTTTCACTCCCAAAATGCTAAT^ 

VftiHhpTnrPrnT , y ^fti^^tiMQtiAaiiFheValSerLvaliVsAsnl lei leSer AanVal 

301 TTGGGIGCMGACTGGGCT Urin ^ ^ ^ 

T 1 y^-"-^^ ^ T ^ 1? ^ ? ^p>^T^nPi™Ph«iVfi 1 T 1 ttSflrfil nrvRTvrMRtTrfill 

TM-XXI 

36 1 TGACCTCAATGGCATATGATCGCTATGTO 

th^^m^aI W T^A H nArcfTvrValAlaI leCy sAsnProLeuLeuTyrLy sValThr 

421 CCIATGTCCCATCAGGTCTGTTCTATGCTCACTTTTGCT^ 

TM-IV 

481 GAGCCACGKCCACACOGGCTGCATGTOTAGA 

&l«ThrAT«H i sThr<UyCy sMetPhaAr gLeuThr PheCy s Ser AlaAanI le I leAsn 

54 1 ACCATTACTTQTGTGJICATACTCCCCCTCCTC^AGCTTTCCTG 
HisTyrLeuCysAspIlel-euPraLeuI^ 

601 ACGAGGTGGTTQTTCTCA riOT 

TM-V 

661 TCATTTCTTATtnrira 

t 1 Q g fl ^VrV H 1 PheT leValThrSerl leLeuHisI leLyaSorThrGlnGlyArgSer 

721 CAAAACCCTTCAGTACTTGTAGCTCTCATG^ 

T. y ea i .Ph^rThrryafiprRHrHi rV»1 Tl ftAl n T,ffllSflrT.flnPbftPhnffl Vfiflrftl a 

TK-VI 

781 CGGCATTCATGTATATTAAATATTCTTCTGGA 

ftl^PhRMQtTvr l leLysTyrSerSorClySerMetGluGlnGlyLysValPhaSQrYal 

841 TTTTCTACACTAATGTGGTGCCCATGCTCAATCCCCT 
Ph^r^hrA gnV«1VMPr^*T^nft»nP^ 
TH-VII 

901 ATGTCAAAGTTGCACTGAGGAAAGCTCT 

VaLLy sValAlaLeuAr^LysAlaLeuI leLyal leGlnArgArgAsnl lePhe*** 

961 TAGAAGCAGTAATGATGTAAAACAATTGAAGGACTTCAA^ 

1021 GAAGAGATTTTGTTGTTTCTACAGATQGTGTTATC 
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ATTTTTGAAGACAAAAAATCXn^GGCT 

MetLeuAlaArgAsnAsnSerLeuValThrGluPhelleLeuAla 

CTGGATTAACAGATCGTCCAGAGTTCCGGCAACCCCT^ 

CiyLcuThrArpJirjP-^ 1 " 0 ^*^^ 

AGATTCTCACCATGCTAGGCAACCT 

T 1 ptVfl 1 Tbr-Mol-V/i 1 Gl y&gnT.miGly T,*" lTloTl gT.fiiiPhaGlvLeuAsnSerHisLeu 

TM-I 

TCCACACACCAATGTACTATTTCCTCTTCAATC 

Hi gT ^pr.QM^I-TyT^rPh^T.m^ 

TM-IX 

CTGTTTTCACTCC CAAAATGCT AATGAACTTTGTATCAAAAAAGAAT^ 

TTGGGTGCATGACTCAGCT G rriTC ^ 

TM-III 

TGACCTCAATGGCATATGATCG CTATGTGGCCATCTGTAATC C ATTGCTGT ATAAGGTCA 
ThT-s*>rMRt AT a Tvr AspAroTyrValAlal leCy aAsnProLeuLeuTyrLyaValThr 

CCATOTCCCATCAGGTCTGTTCTAT^ 

M-r g "" * ~ Vn 1 rY og ~^^ T ^ lThrT>hftAl nAl "T^Tl fiMfttfil VT^IAI flGlV 

TM-IV 

GAGCCACGGCCCACACCGGGTGCATGCTTAGACTCACCTTCTGCAQ 
&f «H i g ThrGlvC^sMetLeuAraLeuThrPheCysSQrAlnAsnIleIleA3n 

ACCATTACTTGTGTGAC^TACTCCCCCTCCT CCAGCTTTCCTGCACCAGCACCTATGTCA 
HisTyrLeuC^sAspIlel^uProLeu^^ 

ACGAGGTGGTTGTTCTCATTGTTGTGTC^ 

m „y fl 1 V» 1 V* 1 TwctiT 1 gVwl V/ilClvTl ftAsnTl eMfttVfl 1 ProSFirCvsThr IleLflU 

TM-V 

TCATTTCTrATGTTTTGATTGTCACTAGCAT^^ 
Ti^^rTvrVal Phel leValThrSer I let-euHisI leLy sSerThrGlnGlyArgSer 

CAAAAGC CTTCAGTACTTGTAGCTCTCATGTCATTGCTCTCT 

TK-VI 

CGGCATTCATGTATATTAAATATTCTTCTGGATCTATGGAGCA 
AUPhPMAtTvr i leLysTyrSerSerGlySertletGluGlnGlyLysVfl 1 finrSerVal 

TTTTCTACACrAATGTGGTGCCCATGCTCAATC 
p hrTy ^r>ir-ft ^\/« 1 Vb ^ PrnMftt-T lgM ^nPrnT.Pun eTvrSarLeuAraAsnLy sAsp 
TM-VII 

ATGTCAAAGTTGC ACTGAGGAAAGCTCTGATTAAAATTCAGAGAAGAAATATATTCTAAT 
ValLysValAlaLeiiArgLysAlaliGuIleLysIleGlnArgArgAsnllePhe*** 

TAGAAGCAGTAATAATGTAAAATOATTGAAGAACTTTAAATTT^ 

GAAGAGATTTTGTTGTTTCTACAGATGGTGTT 
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1 ACAGCTCGCC AAGAGAGAATGACT 

MetThrLeuArgAsnSerSerSerValThrGluPhelleLeu 

61 GTGGGATTATCAGAACAGCCAGAGCTCGAGC TCC CTCTTTTC CTTCTATTCTTAGGGATC 
ValGlyl^uSertSluGlnProGluLeuGlnLeuPr oTifiUPhQLeu L fiWPheT i euglY ll e 

121 TATGTGTTCACTGTGGTGGGCAACTTGGGCTTGATC^ 

cp yf 1 ^ 1 Pb ft THr\/» 1 v« 1G 1 yA^nT^uGl yTifillT 1 pi4irT.»iiT laGlvI leAsnProSer 
TH-I 

181 CTTCACACCCCCATGTACmra 

TH-II 

241 TC?It3TCTTTACCCCCAAAATGCT^^ 

fy ^y* 1 Ph»ThrPrr> l,vsMetLeuAsnAspPheValSerGluSerI lei leSerTyrVal 

301 GGATGTATGACTCAGCTATTTTTCTTCTG 

TM-III 

361 GTATCAATGGCCTATGATCGCTATGTGGCCATCTGCA 

ximi garMfttAl ft TvrA spAraTvrValAlaIleCysAsnProLeuLeuTyrMetValThr 

421 ATGTCCCCAAGGGTCTGCTTTCTGCTGATGTTTGGTTCCT 

^c^ P ^ By f / l1 r Y cPhAT A nT.onM^Ph^1v^mrVfl1VfliriW 

TM-IV 

GCCATGGCCCACACTGGAAGCATGCTGCGACTGACCTTC 

in ^M^tAl fl H i3ThrGlvSerMetLeuArqLeuThrPheCysAspSerAsnValIleAsp 
CATTATCTGTCnXSACGTTCTCCCCCTCTTGCAGCTCT 

HisTyrLouCysAspValJ^uProLeuLeuGlnlieuSerCysThrSerThrHisValSer 
601 GAGCTGGTATTTTTCATTGTTGTTGGAGXAATCACC^ 

ft1 llT ^iV«11»i«Ph g Tl»V H lV H ^ 

TH-V 

661 ATCTCTTACGCTTTGATACTCTCCAACATCCTCTCT 

ti oConvrAl aL QulleLeuSerAsnlleLeuCysIleProSerAlaGluGlyArgSer 

7 2 1 AAAGCCTTTAGCACATGGGGCTCCCACATAAT 

r rft 1 -Ph^r-r ^ ^l v^rH i<*T 1 ATI ftAlflVfl 1 Al flLffllPhftPtlftfil Yfifilfi l Y 

TR-VI 

781 ACATTCACCT ACTTAACAACAT CTTTTCCTGGCTCTATGAAC C ATGGCAGATTTGCC TCA 
n^PH^Thr^r LeuThrThrSe^ 

841 GTCTTTTACACCAATGTGGTTC CCATGCTTAACC CTTCGATCTACAGTTTGAGGAATAAG 

TM-VII 

901 GATGATAAACTTGCCCTGGGCAAAACCCT^ 

AspAspLy sLeuAlaLeuGlyLy sThrLeuLy sArgValLeuPho* * * 

961 TATCACTGGCAACCGA 



481 



541 
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OLFI MEFTD-RHYT -LVTEFILLG FPTRPELQIV iFiMFLTLYA IILIgJIIGLM tt . RIDP^ 

OLF2 |„4~|qs s-tpgflllg fsehpglgrt iarvDV*TSYL ltlvgntlii l||aldtkl!| 

OLF3 iG-^—iOT -WVSEFIIpS LSSDWWfRVS iaVLFLVMYV V^VLGNCLIV & *I&SHg 

11-1 M~l*iE-iYS M-AAQFVLDG LTQQAe|qlP LTLLFLGIYV VTVV^GMI l£ AVSPLLH 



** 



olfi -OTiinrTC^ s^lpyfsd igK&visFL senksxsyyg ; cai£f^f ; fct fadtesfila 

OLF2 Sp^FLSHL ^gplibFTTS cgo^AlOiW GPK3CTISFLD CSVfcllTIFLS LGTTBCIe|k 
OLF3 ^YFrxSi. EwOTATS V^Q3^AH5X AEHKAi-PFQS CAAQI^flA LGGXE ; FV||a 
11-1 :|pMYYFI.SSi SFVDFCYSSV IOTKMLVNFL GKKHTILYSE fiMVQLFFFVV FWAEGYIitT 

*** ****** * * * * * 

OLFI AMAYQBX&C CKPLLYTWM SRGIOMRLIV LSYLGGNMSS LVHTSFAFIL KYJSDKNy|| 
OLF2 VHKW^ CQPliHYATi:i HPRL^QLAS VAWVIGLVGJ? VVQTPSTLh| Pf|pDRQ^| 
OLF3 Vt|^|v^ CDALOTSAM HGGLCpiAI TSWVSOTl|S EVCgAITFo| Pr§RNKF|D| 
11-1 AHA^pSl CSPliTOAif SSWVC^LWL AAFFL6FLSA L?HTSAMMk| SFfiKSHlflf 



** ***** 



OLFI FF^DLPPLLK ^t§ti^e wllstygssv eii|fiiiii S|FFJLLSV| iaRjFs|w| 

OLF2 F\|eVPALIR L^e|fSY§ IQVAVASVFI LVv|lSLILV SY^TWAv| R*n£atJ|r| 

OLF3 iJeLLAVVR u|v|rSs|E VTIMVSSIVL LMTPLCLVLL £|io|lSTIli ^QSRECTKR 

ii-i yfSjvlp^ln isasmmM lllfiiagfn tlv|tlavav syafilysil hir^segrsk 

OLFI TFSTCAS^ SVTIYQGTLL F^SpJsYLY SPNTDKII^ ||TIFIPVl£ ^g^g> 

OLF2 ^FgSs^St VVTLFYSSVI AVYLO>KNPY AQGRGKFFGL ^YAVGT^sg pgfYT^pE 

OLF3 ^lIcASHir WALCYGVAI Ft|io|hSSP SVLQEKLFJ^ WlLTPMp ?|lg|^E 

11-1 ^GTCSS||m AVVIFFGSIT FMYFlfpSSN SLDQE^VSSV -FYTTVIPM^ 

^ * • • * ****** 

« *• *** * * * 

OLFI VKD^lAEKV^R SKVDS — S 

OLF2 IKRALRRliiG KERDSRESWR AA 

OLF3 VKGAWQKLlw KFSG-LTSKL AT 
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0LF2 H — DMQ SSTPGFLLLG FSEHPGLGRT LFVDVITSYL LTLVGNTLI I LLSALDTKLH 
0LF3 HGT-DNQ TWVSEFILLG LSSDWDTEVS LFVLFLVHYV VTVLGNCLIV LLIRLDSRLH 
11-2 MLAR-HN SLVTEFILAG LTDEPEFWQP FFFLFLVIYI VTHVGNLGLI TLFGLNSHLH 

* * * * * * * * ** * ** 
0LF2 SPMYFFLSNL SFLDLCFTTS CVPQHLANLW GPKKTISFLD CSVQIFIFLS LGTTECILMK 
0LF3 TPMYFFLTNL SLVDVSYATS WPQLLAHFL AEHKAIPFQS CAAQLFFSLA LGGIEFVLLA 
11-2 TPMYYFLFNL SFIDLCYSSV FTPKMLHNFV SKKNIISNVG OTTRLFFFLF FVISECYHLT 

*** ****** ** * * * * * 

0LF2 VMAFDRYVAV CQPLHYATI I HPRLCWQLAS VAWVIGLVGS WQTPSTLHL PFCPDRQVDD 
0LF3 VMAYDRYVAV CDALRYSAIH HGGLCARLAI TSWVSGFISS PVQTAITFQL PMCRNKFIDH 
11-2 SHAYDBYVA1 CNPLLYKVTM SHQVCSHLTF AAYIHGLAGA TAHTGCMFRL TFCSANI1NH 

**. ***** * * * * * * * * 

0LF2 FVCEVPALIR LSCEDTSYNE IQVAVASVFI LWPLSLILV SYGA1TWAVL RINSATAWRK 
0LF3 ISCELLAWR LACVDTSSNE VTIHVSSIVL LHTPLCLVLL SYIQIISTIL KIQSREGEKK 
11-2 YLCDILPLLQ LSCTSTYVNE VWLIWGTN ITVPSCTILI SYVFIVTSIL HIKSTQGRSK 

* ***** ******** 
0LF2 AFGTCSSHLT WTLFYSSVI AVYLQPKNPY AQGEGKFFGL FYAVGTPSLH PLVYTLRHKE 
0LF3 AFHTCASHLT WALCYGVAI FHIOPHSSP SVLQEKLFSV FYAILTPMLH PMIYSLRHKE 
11-2 AFSTCSSHVI ALSLFFGSAA FHYIKY-SSG SHEQGKVFSV FYTNWPHLN PLIYSLRNKD 

****** * * ********* **** 

0LF2 IKRALRRLLG KEEDSRESWR AA 
0LF3 VKGAWQKLLW KFSGL-TSKL AT 
11-2 VKVALRKALI KIQ-RRN--I -F 
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0LF2 M — DNQ SSTPGFLLLG FSEHPGLGRT LFVDVITSYL LTLVGNTLII LLSALDTKLH 
0LF3 MGT-DHQ TWSEFILLG LSSDWDTRVS LFVLFLVHYV VTVLGKCLIV LLIRLDSRLH 
11-3 MLAR-p SLVTEFILAG LTDRPEFRQP LFFLFLVIYI VTMVGNLGLI ILFGLNSHLH 

* * * * * ** ****** 
0LF2 SPMYFFLSNL SFLDLCFTTS CVPQHLANLW GPKKTISFLD CSVQIFIFLS LGTTECILMX 
0LF3 TPMYFFLTNL SLVDVSYATS WPQLLAHFL AEHKAIPFQS CAAQLFFSLA LGGIEFVLLA 
11-3 TPMYYFLFHL SFIDLCYSSV FTPKMLHNFV SKKNIISYVG CKTQLFFFLF FVISECYILT 

****** * * * * * * * * 

0LF2 VMAFDRYVAV CQPLHYATII HPRLCWQLAS VAWVIGLVGS WQTPSTLHL PFCPDRQVDD 
0LF3 VMAYDRYVAV CDALRYSAIH HGGLCARLAI TSWVSGFISS PVQTAITFQL PMCRNKFIDH 
U-3 SHAYDRYVAI CNPLLYKVTM SHQVCSHLTF AAYIMGLAGA TAHTGCMLRL TFCSANIINH 

** ***** * * * ** * * * 

0LF2 FVCEVPALIR LSCBDTSYNE 1QVAVASVFI LWPLSLILV SYGAITWAVL RIKSATAWRK 
0LF3 ISCELLAWR LACVDTSSNE VTIMVSSIVL LHTPLCLVLL SYIQIISTIL KIQSREGRKK 
11-3 YLCDILPLLQ LSCTSTYVNE VWLIWGIN IHVPSCTILI SYVFIVTSIL HIKSTQGRSK 

* ***** * ** *** 
0LF2 AFGTCSSHLT WTLFYSSVI AVYLQPKNPY AQGRGKFFGL FYAVGTPSLN PLVYTLRNKE 
0LF3 AFHTCASHLT WALCYGVAI FTYIQPHSSP SVLQEKLFSV FYAILTPMLN PMIYSLRHKE 
11-3 AFSTCSSHVI ALSLFFGSAA FHYIKY-SSG SMEQGKVSSV FYTNWPMLN PLIYSLRNKD 

****** * * * ******* **** 

0LF2 IKRALRRLLG KERDSRESWR AA 
0LF3 VKGAWQKLLW KFSGL-TSKL AT 
11-3 VKVALRKALI KIQ-RRN— I -F 

* * * * 
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0LF2 M — DNQ SSTPGFLLLG FSEHPGLGRT LFVDVITSYL LTLVGHTLII LLSALDTKLH 
0LF3 MGT-DNQ THVSEFILLG LSSDWDTRVS LFVLFLVMYV VTVLGNCLIV LLIRLDSRLH 
11-4 MTLR-HS SSVTEFILVG LSEQFELQLP LFLLFLGIYV FTWGHLGLI TLIGINPSLH 
* * **♦« ** * * ** * ** 

0LF2 SPMYFFLSNL SFLDLCFTTS CVPQMLANLW GPKKTISFLD CSVQIFIFLS LGTTECILMK 
0LF3 TPMYFFLTNL SLVDVSYATS WPQLLAHFL AEHKAIPFQS CAAQLFFSLA LGGIEFVLLA 
11-4 TPHYFFLFNL SFIDLCYSCV FTPKHLHDFV SES-IISYVG OfTQLFPFCF FVKSECYVLV 

****** ** * * * * ♦*** * 

0LF2 VMAFDRYVAV CQPLHYATII HPRLCWQLAS VAWVIGLVGS WQTPSTLHL PFCPDRQVDD 
0LF3 VMAYMYVAV CDALRYSAIM HGGLCARLAI TSWVSGFISS PVQTAITFQL PMCRHKFIDH 
11-4 SHAYDRYVAI CNPLLYMVTH SPRVCFLLMF GSYWGFAGA MAHTGSHLRL TFCDSMVIDH 
** ***** * * * «* ** * * * * 

0LF2 FVCBVPALIR LSCEDTSYNE IQVAVASVFI LWPLSLILV SYGA1TWAVL RINSATAWRK 
0LF3 ISCELLAWR LACVDTSSNE VTIMVSSIVL LHTPLCLVLL SYIQIISTIL KIQSREGRKK 
11-4 YLCDVLPLLQ LSCTSTHVSE LVFFIWGVI TMLSS1SIVI SYALILSNIL CIPSAEGRSK 
I ** * * ** * * * 

0LF2 AFGTCSSHLT WTLFYSSVI AVYLQPKMPY AQGRGKFFGL FYAVGTPSLH PLVYTLRNKE 
0LF3 AFHTCASHLT WALCYGVAI FTYIQPHSSP SVLQEKLFSV FYAILTPHLN PMIYSLRNKE 
11-4 AFSTTOSHII AVALFFGSGT FTYLTTSFPG SHNHGRFASV FYTNWPMLN PSIYSLRNKD 

* *********** 

0LF2 IKRALRRLLG KERDSRESWR AA 
0LF3 VKGAWQKLLW KFSGL-TSKL AT 
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<170> Patentln version 2.0 

<210> 1 
<211> 1143 
<212> DNA 

<213> Homo sapiens 
<220> 

<222> (9).. (947) 
<400> 1 

ctcattga atg gac agt eta aac caa aca aga gtg act gaa ttt gtc ttc 50 
Met Asp Ser Leu Asn Gin Thr Arg Val Thr Glu Phe Val Phe 
1 5 10 

ttg gga etc act gat aac egg gtg ctg gaa atg ctg ttt ttc atg gca 98 
Leu Gly Leu Thr Asp Asn Arg Val Leu Glu Met Leu Phe Phe Met Ala 
15 20 25 30 

ttc tea gec att tat atg eta acg ctt tea ggg aac att etc ate ate 146 
Phe Ser Ala He Tyr Met Leu Thr Leu Ser Gly Asn lie Leu lie lie 

35 40 45 

att gee aca gtc ttt act cca agt etc cat ace ccc atg tat ttc ttc 194 
He Ala Thr Val Phe Thr Pro Ser Leu His Thr Pro Met Tyr Phe Phe 

50 55 60 

ctg age aat ctg tec ttt att gac ate tgc cac tea tct gtc act gtg 242 
Leu Ser Asn Leu Ser Phe lie Asp He Cys His Ser Ser Val Thr Val 

65 70 75 

cct aag atg ttg gag ggt ttg ctt tta gaa aga aag acc att tec ttt 290 
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Pro Lys Met Leu Glu Gly Leu Leu Leu Glu Arg Lys Thr He Ser Phe 

80 85 90 

gac aac tgc ate aca cag etc ttc ttc eta cat etc ttt gee tgt gec 338 
Asp Asn Cys He Thr Gin Leu Phe Phe Leu His Leu Phe Ala Cys Ala 
95 100 105 110 

gag ate ttt ctg ctg ate att gtg gcg tat gat cgt tac gtg get ate 386 
Glu He Phe Leu Leu He He Val Ala Tyr Asp Arg Tyr Val Ala He 

115 120 125 

tgc act cca etc cac tac ccc aat gtg atg aac atg aga gtc tgt ata 434 
Cys Thr Pro Leu His Tyr Pro Asn Val Met Asn Met Arg Val Cys He 

130 135 140 

cag ctt gtc ttt get etc tgg ttg ggg ggt act gtt cac tea eta ggg 482 
Gin Leu Val Phe Ala Leu Trp Leu Gly Gly Thr Val His Ser Leu Gly 

145 150 155 

cag acc ttc ttg act att cgt eta cct tac tgt ggc ccc aac att att 530 
Gin Thr Phe Leu Thr He Arg Leu Pro Tyr Cys Gly Pro Asn He He 

160 165 170 

gac age tac ttc tgt gat gtg cct ctt gtt ate aag ctg gec tgc aca 578 
Asp Ser Tyr Phe Cys Asp Val Pro Leu Val He Lys Leu Ala Cys Thr 
175 180 185 190 

gat aca tac etc aca gga ata ctg att gtg acc aat agt gga acc ate 626 
Asp Thr Tyr Leu Thr Gly He Leu He Val Thr Asn Ser Gly Thr He 

195 200 205 

tec etc tec tgt ttc ttg gec gtg gtc acc tec tat atg gtc ate ctg 674 
Ser Leu Ser Cys Phe Leu Ala Val Val Thr Ser Tyr Met Val He Leu 
210 215 220 
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gtt tct ctt cga aaa cac tea get gaa ggg cgc cag aaa gee ctg tct 722 
Val Ser Leu Arg Lys His Ser Ala Glu Gly Arg Gin Lys Ala Leu Ser 

225 230 235 

acc tgc teg gee cac ttc atg gtg gtt gec etc ttc ttt ggg cca tgt 770 
Thr Cys Ser Ala His Phe Met Val Val Ala Leu Phe Phe Gly Pro Cys 

240 245 250 

ate ttc ate tat act egg cca gac acc age ttc tec att gac aag gtg 818 
He Phe He Tyr Thr Arg Pro Asp Thr Ser Phe Ser lie Asp Lys Val 
255 260 265 270 

gtg tct gtc ttc tac aca gtg gtc acc cct ttg ctg aat ccc ttc att 866 
Val Ser Val Phe Tyr Thr Val Val Thr Pro Leu Leu Asn Pro Phe He 

275 280 285 

tac acc ttg agg aat gag gag gta aaa agt gee atg aag cag etc agg 914 
Tyr Thr Leu Arg Asn Glu Glu Val Lys Ser Ala Met Lys Gin Leu Arg 

290 295 300 

cag aga caa gtt ttt ttc acg aaa tea tat aca taatgggcat tgggattgea 967 
Gin Arg Gin Val Phe Phe Thr Lys Ser Tyr Thr 

305 310 
gacataattg cagccacatc cttaatgaaa gagcaaaagt aaagagtcaa aatcaactta 1027 
tataacttgg taaattaggt aaaatggcat agagcaggtc agatttctgc tcattaaaga 1087 
taagaactta ttctgttcat taaagataag aacttattaa ctattattta aataaa 1143 



<210> 2 
<211> 1248 
<212> DNA 
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<213> Homo sapiens 

<220> 

<221> CDS 

<222> (13).. (951) 

<400> 2 

attctctggg at atg gaa aga ate aac age aca ctg ttg act gcg ttt ate 51 
Met Glu Arg He Asn Ser Thr Leu Leu Thr Ala Phe He 
1 5 10 

ctg aca gga att ccg tat cca etc agg eta agg aca etc ttt ttt gtg 99 
Leu Thr Gly He Pro Tyr Pro Leu Arg Leu Arg Thr Leu Phe Phe Val 

15 20 25 

ttc ttt ttt eta ate tac ate ctg act cag ctg gga aac ctg ctt att 147 
Phe Phe Phe Leu He Tyr He Leu Thr Gin Leu Gly Asn Leu Leu He 
30 35 40 45 

tta ate act gtc tgg gca gac cca agg etc cat gee cgc ccc atg tac 195 
Leu He Thr Val Trp Ala Asp Pro Arg Leu His Ala Arg Pro Met Tyr 

50 55 60 

ate ttt ctt ggt gtt etc tea gtc att gat atg age ate tec tec ate 243 
He Phe Leu Gly Val Leu Ser Val He Asp Met Ser He Ser Ser He 

65 70 75 

att gtc cct cgc etc atg atg aac ttc act tta ggt gtc aaa ccc ate 291 
He Val Pro Arg Leu Met Met Asn Phe Thr Leu Gly Val Lys Pro He 

80 85 90 

cca ttt ggt ggc tgt gtt get caa etc tat ttc tat cac ttc ctg ggc 339 
Pro Phe Gly Gly Cys Val Ala Gin Leu Tyr Phe Tyr His Phe Leu Gly 
95 100 105 
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age acc cag tgc ttc etc tac ace eta atg gec tat gac agg tac ctg 387 

Ser Thr Gin Cys Phe Leu Tyr Thr Leu Met Ala Tyr Asp Arg Tyr Leu 
110 115 120 125 

gca ata tgt cag ccc ctg cgc tac cct gtg etc atg act get aag ctg 435 

Ala He Cys Gin Pro Leu Arg Tyr Pro Val Leu Met Thr Ala Lys Leu 

130 135 140 

age gee ttg ctt gtg get gga gec tgg atg gca gga tec ate cat ggg 483 

Ser Aia Leu Leu Val Ala Giy Ala Trp Met Ala Gly Ser He His Gly 

145 150 155 

get etc cag gec ate eta acc ttc cgc ctg ccc tac tgt ggg ccc aat 531 

Ala Leu Gin Ala lie Leu Thr Phe Arg Leu Pro Tyr Cys Gly Pro Asn 

160 165 170 

cag gtg gat tac ttc ttc tgt gac ate cct gca gtg ttg aga ctg gee 579 

Gin Val Asp Tyr Phe Phe Cys Asp He Pro Ala Val Leu Arg Leu Ala 

175 180 185 

tgt get gac aca aca gtc aac gag ctg gtg acg ttt gta gac att ggg 627 

Cys Ala Asp Thr Thr Val Asn Glu Leu Val Thr Phe Val Asp He Gly 
190 195 200 205 

gtg gtg gtt gee agt tgc ttc tec ctg ate etc etc tec tac ata cag 675 

Val Val Val Ala Ser Cys Phe Ser Leu He Leu Leu Ser Tyr He Gin 

210 215 220 

ate att cag gec ate ctg aga ate cac aca get gat ggg egg cgc egg 723 

He He Gin Ala He Leu Arg He His Thr Ala Asp Gly Arg Arg Arg 

225 230 235 

get ttt tea act tgt gga gee cat gta acc gtg gtc acc gtg tac tat 771 

Ala Phe Ser Thr Cys Gly Ala His Val Thr Val Val Thr Val Tyr Tyr 
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240 245 250 

gtg ccc tgt gcc ttc ate tac ctg agg cct gaa acc aac age ccc ctg 819 

Val Pro Cys Ala Phe He Tyr Leu Arg Pro Glu Thr Asn Ser Pro Leu 

255 260 265 

gat ggg gca get gcc eta gtc ccc acg gcc ate act cct ttc etc aac 867 

Asp Gly Ala Ala Ala Leu Val Pro Thr Ala He Thr Pro Phe Leu Asn 
270 275 280 285 

ccc ctt ate tac act ctg egg aac caa gag gtg aag ctg gcc ctg aaa 915 

Pro Leu He Tyr Thr Leu Arg Asn Gin Glu Val Lys Leu Ala Leu Lys 

290 295 300 

aga atg etc aga age cca aga act ccg agt gag gtt tgaaagtgtc 961 

Arg Met Leu Arg Ser Pro Arg Thr Pro Ser Glu Val 

305 310 

tttctcccac tagggaagct gecacaatta gaatttatta taatgtttag getteggtaa 1021 

cttttttctt ttcttcttgt tttttctctt ttatatagee atactgtatg atcaaacaca 1081 

gtttaaggta aaatactaac tttctaacag ttccttagta tcctctcaag ataactctca 1141 

gccactgcaa gagtagagaa tgagaccaaa ttctcacaaa ctaaaccaca ttaaacaatc 1201 

cagaagaaag aatgeaatag tgtattttcc aatgtctcag taataaa 1248 



<210> 3 
<211> 1431 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (410).. (1339) 
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<400> 3 

ggcaacctaa aagcaagcat ggacagttcc ttggtgaata accaaaaaca agatggagtc 60 
tcgctctgtt gcccaggctg gagtgtagtg gcgccatctc ggctcgctgc ggtctccgcc 120 
tcccgggttc aggcgattct ccggcctcag cctcccgggt gcgtgggatt gcaggaacta 180 
gaactaaagc gaggttaatt tccacagtga gaacatgctc cagacatccg agcaccagtg 240 
tggctctgga aactccacag ataccacagg actagaaaat aactggacaa tgggatgttc 300 
tatcttgccc gaactgaggg atataaaaag ctccaaagac aaagaaagta ccatccaccc 360 
atcccaaaag aaattatcct tccttctgaa aataagactg caaaaagac atg gga aag 418 

Met Gly Lys 
1 

acc aaa aac aca teg ctg gat gec gtg gtg aca gat ttc att ctt ctg 466 
Thr Lys Asn Thr Ser Leu Asp Ala Val Val Thr Asp Phe He Leu Leu 

5 10 15 

ggt ttg tct cac ccc cca aat eta aga age etc etc ttc ctg gtc ttc 514 
Gly Leu Ser His Pro Pro Asn Leu Arg Ser Leu Leu Phe Leu Val Phe 
20 25 30 35 

ttc ate att tac ate etc act cag ctg ggg aac ctg etc att ctg etc 562 
Phe He lie Tyr He Leu Thr Gin Leu Gly Asn Leu Leu lie Leu Leu 

40 45 50 

acc atg tgg get gac ccg aag etc tgt get cgc ccc atg tac att ctt 610 
Thr Met Trp Ala Asp Pro Lys Leu Cys Ala Arg Pro Met Tyr He Leu 

55 60 65 

ctg gga gtg etc tea ttc ctg gac atg tgg etc tec tea gtc acc gtt 658 
Leu Gly Val Leu Ser Phe Leu Asp Met Trp Leu Ser Ser Val Thr Val 

70 75 80 

cct egg ctt att ttg gat ttt act cct tec ate aag get ate ccg ttt 706 
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Pro Arg Leu He Leu Asp Phe Thr Pro Ser He Lys Ala He Pro Phe 

85 90 95 

ggt ggc tgt gtg get caa ctg tat ttc ttt cac ttc ctg ggc age acc 754 

Gly Gly Cys Val Ala Gin Leu Tyr Phe Phe His Phe Leu Gly Ser Thr 

100 105 110 115 

cag tgc ttc etc tac acc ttg atg gee tat gac agg tac eta gca ata 802 

Gin Cys Phe Leu Tyr Thr Leu Met Ala Tyr Asp Arg Tyr Leu Ala lie 

120 125 130 

tgt cag ccc ctg cac tac cca gtg etc atg aat ggg agg tta tgc- aca 850 

Cys Gin Pro Leu His Tyr Pro Val Leu Met Asn Gly Arg Leu Cys Thr 

135 140 145 

gtc ctt gtg get gga get tgg gtc gee ggc tec atg cat ggg tct ate 898 

Val Leu Val Ala Gly Ala Trp Val Ala Gly Ser Met His Gly Ser lie 

150 155 160 

cag gec acc ttg acc ttc cgc ctg ccc tac tgt ggg ccc aat cag gtg 946 

Gin Ala Thr Leu Thr Phe Arg Leu Pro Tyr Cys Gly Pro Asn Gin Val 

165 170 175 

gat tac ttt ate tgt gac ate cgc gca gta ttg aga ctg gee tgt get 994 

Asp Tyr Phe He Cys Asp He Arg Ala Val Leu Arg Leu Ala Cys Ala 

180 185 190 195 

gac aca act gtc aat gag ctt gtg acc ttt gtg gac gtc agg gta gtg 1042 

Asp Thr Thr Val Asn Glu Leu Val Thr Phe Val Asp Val Arg Val Val 

200 205 210 

gee gec agt tgc ttc atg tta att ctg etc tec tat gee aac ata gtc 1090 

Ala Ala Ser Cys Phe Met Leu lie Leu Leu Ser Tyr Ala Asn lie Val 

215 220 225 
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cat gcc 


ate 


ctg 


aag 


at a 


cgc 


acc 


get 


gat 


ggg 


agg 


cgc 


egg 


gcc ttc 1138 


His Ala 


He 


Leu 


Lys 


He 


Arg 


Thr 


Ala 


Asp 


Gly 


Arg 


Arg 


Arg 


Ala Phe 




230 










235 










240 






tec acc 


tgt 


ggc 


tec 


cac 


eta 


ate 


gtg 


gtc 


aca 


gtc 


tac 


tat 


gtc ccc 1186 


Ser Thr 


Cys 


Gly 


Ser 


His 


Leu 


He 


Val 


Val 


Thr 


Val 


Tyr 


Tyr 


Val Pro 


245 










250 










255 








tgt att 


ttc 


ate 


tac 


ctt 


agg 


get 


ggc 


tec 


aaa 


gac 


ccc 


ctg 


gat ggg 1234 


Pirn T 1 ^ 
\JJ O 1 i. C 


Phe 


i 1C 


Tyr 


Leu 


Arg 


Ala 


Gly 


Ser 


Lys 


Asp 


Pro 


Leu 


Asp Gly 


260 








265 










270 








275 


gca gcg 


get 


gtg 


ttt 


tac 


act 


gtt 


gtc 


act 


cca 


tta 


ctg 


aac 


ccc etc 1282 


Ala Ala 


Ala 


Val 


Phe 


Tyr 


Thr 


Val 


Val 


Thr 


Pro 


Leu 


Leu 


Asn 


Pro Leu 








280 










285 










290 


ate tat 


aca 


ctg 


agg 


aac 


cag 


gaa 


gtg 


aag 


tct 


gcc 


ctg 


aag 


agg ata 1330 


lie Tyr 


Thr 


Leu 


Arg 


Asn 


Gin 


Glu 


Val 


Lys 


Ser 


Ala 


Leu 


Lys 


Arg He 



295 300 305 



aca gca ggt tgaaggactg aatgaaaata agtaactaca tetgeatcat 1379 
Thr Ala Gly 
310 

tatcactgcc actctcttca getactgetg catgtgacaa atgeccaata aa 1431 

<210> 4 
<211> 313 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Asp Ser Leu Asn Gin Thr Arg Val Thr Glu Phe Val Phe Leu Gly 
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15 10 15 

Leu Thr Asp Asn Arg Val Leu Glu Met Leu Phe Phe Met Ala Phe Ser 

20 25 30 

Ala He Tyr Met Leu Thr Leu Ser Gly Asn He Leu He He He Ala 

35 40 45 

Thr Val Phe Thr Pro Ser Leu His Thr Pro Met Tyr Phe Phe Leu Ser 

50 55 60 

Asn Leu Ser Phe He Asp He Cys His Ser Ser Val Thr Val Pro Lys 
65 70 75 80 

Met Leu Glu Gly Leu Leu Leu Glu Arg Lys Thr He Ser Phe Asp Asn 

85 90 95 

Cys He Thr Gin Leu Phe Phe Leu His Leu Phe Ala Cys Ala Glu He 

100 105 110 

Phe Leu Leu He He Val Ala Tyr Asp Arg Tyr Val Ala He Cys Thr 

115 120 125 

Pro Leu His Tyr Pro Asn Val Met Asn Met Arg Val Cys He Gin Leu 

130 135 140 

Val Phe Ala Leu Trp Leu Gly Gly Thr Val His Ser Leu Gly Gin Thr 
145 150 155 160 

Phe Leu Thr He Arg Leu Pro Tyr Cys Gly Pro Asn He He Asp Ser 

165 170 175 

Tyr Phe Cys Asp Val Pro Leu Val He Lys Leu Ala Cys Thr Asp Thr 

180 185 190 

Tyr Leu Thr Gly He Leu He Val Thr Asn Ser Gly Thr He Ser Leu 

195 200 205 

Ser Cys Phe Leu Ala Val Val Thr Ser Tyr Met Val He Leu Val Ser 



WO 00/21999 



12/66 



PCT/JP99/05S78 



210 215 220 

Leu Arg Lys His Ser Ala Glu Gly Arg Gin Lys Ala Leu Ser Thr Cys 
225 230 235 240 

Ser Ala His Phe Met Val Val Ala Leu Phe Phe Gly Pro Cys He Phe 

245 250 255 

He Tyr Thr Arg Pro Asp Thr Ser Phe Ser He Asp Lys Val Val Ser 

260 265 270 

Val Phe Tyr Thr Val Val Thr Pro Leu Leu Asn Pro Phe He Tyr Thr 

275 280 285 

Leu Arg Asn Glu Glu Val Lys Ser Ala Met Lys Gin Leu Arg Gin Arg 

290 295 300 

Gin Val Phe Phe Thr Lys Ser Tyr Thr 
310 



<210> 5 
<211> 313 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Glu Arg lie Asn Ser Thr Leu Leu Thr Ala Phe He Leu Thr Gly 

15 10 15 

He Pro Tyr Pro Leu Arg Leu Arg Thr Leu Phe Phe Val Phe Phe Phe 

20 25 30 

Leu He Tyr lie Leu Thr Gin Leu Gly Asn Leu Leu He Leu He Thr 

35 40 45 

Val Trp Ala Asp Pro Arg Leu His Ala Arg Pro Met Tyr lie Phe Leu 
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50 55 60 

Gly Val Leu Ser Val He Asp Met Ser lie Ser Ser He He Val Pro 
65 70 75 80 

Arg Leu Met Met Asn Phe Thr Leu Gly Val Lys Pro He Pro Phe Gly 

85 90 95 

Gly Cys Val Ala Gin Leu Tyr Phe Tyr His Phe Leu Gly Ser Thr Gin 

100 105 110 

Cys Phe Leu Tyr Thr Leu Met Ala Tyr Asp Arg Tyr Leu Ala He Cys 

115 120 125 • 

Gin Pro Leu Arg Tyr Pro Val Leu Met Thr Ala Lys Leu Ser Ala Leu 

130 135 140 

Leu Val Ala Gly Ala Trp Met Ala Gly Ser He His Gly Ala Leu Gin 
145 150 155 160 

Ala He Leu Thr Phe Arg Leu Pro Tyr Cys Gly Pro Asn Gin Val Asp 

165 170 175 

Tyr Phe Phe Cys Asp He Pro Ala Val Leu Arg Leu Ala Cys Ala Asp 

180 185 190 

Thr Thr Val Asn Glu Leu Val Thr Phe Val Asp He Gly Val Val Val 

195 200 205 

Ala Ser Cys Phe Ser Leu He Leu Leu Ser Tyr He Gin He He Gin 

210 215 220 

Ala He Leu Arg He His Thr Ala Asp Gly Arg Arg Arg Ala Phe Ser 
225 230 235 240 

Thr Cys Gly Ala His Val Thr Val Val Thr Val Tyr Tyr Val Pro Cys 

245 250 255 

Ala Phe He Tyr Leu Arg Pro Glu Thr Asn Ser Pro Leu Asp Gly Ala 
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260 265 270 

Ala Ala Leu Val Pro Thr Ala He Thr Pro Phe Leu Asn Pro Leu He 

275 280 285 

Tyr Thr Leu Arg Asn Gin Glu Val Lys Leu Ala Leu Lys Arg Met Leu 

290 295 300 

Arg Ser Pro Arg Thr Pro Ser Glu Val 
310 

<210> 6 
<211> 310 
<212> PRT 

<213> Homo sapiens 
<400> 6 
Met Gly Lys 
1 

lie Leu Leu 

Leu Val Phe 
35 

lie Leu Leu 
50 

Tyr He Leu 
65 

Val Thr Val 
He Pro Phe 



Thr Lys Asn Thr Ser Leu Asp Ala Val Val Thr Asp Phe 

5 10 15 

Gly Leu Ser His Pro Pro Asn Leu Arg Ser Leu Leu Phe 

20 25 30 

Phe lie He Tyr He Leu Thr Gin Leu Gly Asn Leu Leu 

40 45 

Thr Met Trp Ala Asp Pro Lys Leu Cys Ala Arg Pro Met 

55 60 

Leu Gly Val Leu Ser Phe Leu Asp Met Trp Leu Ser Ser 

70 75 80 

Pro Arg Leu He Leu Asp Phe Thr Pro Ser He Lys Ala 

85 90 95 

Gly Gly Cys Val Ala Gin Leu Tyr Phe Phe His Phe Leu 



WO 00/21999 



15/66 



PCT/JP99/05578 



100 105 110 

Gly Ser Thr Gin Cys Phe Leu Tyr Thr Leu Met Ala Tyr Asp Arg Tyr 

115 120 125 

Leu Ala He Cys Gin Pro Leu His Tyr Pro Val Leu Met Asn Gly Arg 

130 135 140 

Leu Cys Thr Val Leu Val Ala Gly Ala Trp Val Ala Gly Ser Met His 
145 150 155 160 

Giy Ser He Gin Aia Thr Leu Thr Phe Arg Leu Pro Tyr Cys Gly Pro 

165 170 175 

Asn Gin Val Asp Tyr Phe He Cys Asp He Arg Ala Val Leu Arg Leu 

180 185 190 

Ala Cys Ala Asp Thr Thr Val Asn Glu Leu Val Thr Phe Val Asp Val 

195 200 205 

Arg Val Val Ala Ala Ser Cys Phe Met Leu He Leu Leu Ser Tyr Ala 

210 215 220 

Asn lie Val His Ala He Leu Lys lie Arg Thr Ala Asp Gly Arg Arg 
225 230 235 240 

Arg Ala Phe Ser Thr Cys Gly Ser His Leu lie Val Val Thr Val Tyr 

245 250 255 

Tyr Val Pro Cys He Phe lie Tyr Leu Arg Ala Gly Ser Lys Asp Pro 

260 265 270 

Leu Asp Gly Ala Ala Ala Val Phe Tyr Thr Val Val Thr Pro Leu Leu 

275 280 285 

Asn Pro Leu He Tyr Thr Leu Arg Asn Gin Glu Val Lys Ser Ala Leu 

290 295 300 

Lys Arg He Thr Ala Gly 
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305 310 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

. r\ r\ f\ . 

<223> Artificially Synthesized Primer Sequence 
<400>7 

ATGGACAGTC TAAACCAAAC AAGAGTG 27 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 8 

ATGGCATTCT CAGCCATTTA TATGCTA 27 

<210> 9 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 9 

GGGAACATTC TCATCATCAT TGCCACA 27 

<210> 10 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 

<400> 10 

TTATGTATAT GATTTCGTGA AAAAAAC 27 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Artificially Synthesized Primer Sequence 
<400> 11 

TACCTCCTCA TTCCTCAAGG TGTAAAT 27 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 12 

GGTGACCACT GTGTAGAAGA CAGACAC 27 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 13 

ATGGAAAGAA TCAACAGCAC ACTGTTG 27 
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<210> 14 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 14 

TCTAATCTAC ATCCTGACTC AGCTGGG 27 

<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 15 

TTCAAACCTC ACTCGGAGTT CTTGGGC 27 



<210> 16 
<211> 27 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 16 

AGCTTCACCT CTTGGTTCCG CAGAGTG 27 

<210> 17 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 

<400> 17 

ATGGGAAAGA CCAAAAACAC ATCGCTG 27 

<210> 18 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
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<400> 18 

CGTGGTGACA GATTTCATTC TTCTGGG 27 

<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 
<400> 19 

TCAACCTGCT GTTATCCTCT TCAGGGC 27 

<210> 20 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Artificially Synthesized Primer Sequence 



<400> 20 

CCTGGTTCCT CAGTGTATAG ATGAGGG 27 
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<210> 21 
<211> 942 
<212> DNA 

<213> Homo sapiens 
<400> 21 

atggacagtc taaaccaaac aagagtgact gaatttgtct tcttgggact cactgataac 60 
cgggtgctgg aaatgctgtt tttcatggca ttctcagcca tttatatgct aacgctttca 120 
gggaacattc tcatcatcat tgccacagtc tttactccaa gtctccatac ccccatgtat 180 
ttcttcctga gcaatctgtc ctttattgac atctgccact catctgtcac tgtgcctaag 240 
atgttggagg gtttgctttt agaaagaaag accatttcct ttgacaactg catcacacag 300 
ctcttcttcc tacatctctt tgcctgtgcc gagatctttc tgctgatcat tgtggcgtat 360 
gatcgttacg tggctatctg cactccactc cactacccca atgtgatgaa catgagagtc 420 
tgtatacagc ttgtctttgc tctctggttg gggggtactg ttcactcact agggcagacc 480 
ttcttgacta ttcgtctacc ttactgtggc cccaacatta ttgacagcta cttctgtgat 540 
gtgcctcttg ttatcaagct ggcctgcaca gatacatacc tcacaggaat actgattgtg 600 
accaatagtg gaaccatctc cctctcctgt ttcttggccg tggtcacctc ctatatggtc 660 
atcctggttt ctcttcgaaa acactcagct gaagggcgcc agaaagccct gtctacctgc 720 
tcggcccact tcatggtggt tgccctcttc tttgggccat gtatcttcat ctatactcgg 780 
ccagacacca gcttctccat tgacaaggtg gtgtctgtct tctacacagt ggtcacccct 840 
ttgctgaatc ccttcattta caccttgagg aatgaggagg taaaaagtgc catgaagcag 900 
ctcaggcaga gacaagtttt tttcacgaaa tcatatacat aa 942 

<210> 22 
<211> 942 
<212> DNA 

<213> Homo sapiens 
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<400> 22 

atggaaagaa tcaacagcac actgttgact 
ctcaggctaa ggacactctt ttttgtgttc 
ggaaacctgc ttattttaat cactgtctgg 
tacatctttc ttggtgttct ctcagtcatt 
cgcctcatga tgaacttcac tttaggtgtc 
caactctatt tctatcactt cctgggcagc 
tatgacaggt acctggcaat atgtcagccc 
ctgagcgcct tgcttgtggc tggagcctgg 
gccatcctaa ccttccgcct gccctactgt 
gacatccctg cagtgttgag actggcctgt 
tttgtagaca ttggggtggt ggttgccagt 
cagatcattc aggccatcct gagaatccac 
acttgtggag cccatgtaac cgtggtcacc 
ctgaggcctg aaaccaacag ccccctggat 
actcctttcc tcaaccccct tatctacact 
aaaagaatgc tcagaagccc aagaactccg 

<210> 23 
<211> 933 
<212> DNA 

<213> Homo sapiens 
<400> 23 

atgggaaaga ccaaaaacac atcgctggat 
ttgtctcacc ccccaaatct aagaagcctc 
ctcactcagc tggggaacct gctcattctg 



gcgtttatcc 


tgacaggaat tccgtatcca 


60 


ttttttctaa 


tctacatcct gactcagctg 


120 


gcagacccaa 


ggctccatgc ccgccccatg 


180 


gatatgagca 


tctcctccat cattgtccct 


240 


aaacccatcc 


catttggtgg ctgtgttgct 


300 


acccagtgct 


tcctctacac cctaatggcc 


360 


ctgcgctacc 


ctgtgctcat gactgctaag 


420 


atggcaggat 


ccatccatgg ggctctccag 


480 


gggcccaatc 


aggtggatta cttcttctgt 


540 


gctgacacaa 


cagtcaacga gctggtgacg 


600 


tgcttctccc 


tgatcctcct ctcctacata 


660 


acagctgatg 


ggcggcgccg ggctttttca 


720 


gtgtactatg 


tgccctgtgc cttcatctac 


780 


ggggcagctg 


ccctagtccc cacggccatc 


840 


ctgcggaacc 


aagaggtgaa gctggccctg 


900 


agtgaggttt 


ga 942 




gccgtggtga 


cagatttcat tcttctgggt 


60 


ctcttcctgg 


tcttcttcat catttacatc 


120 


ctcaccatgt 


gggctgaccc gaagctctgt 


180 
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gctcgcccca 


tgtacattct 


tctgggagtg 


ctctcattcc 


tggacatgtg 


gctctcctca 


240 


gtcaccgttc 


ctcggcttat 


tttggatttt 


actccttcca 


tcaaggctat 


cccgtttggt 


300 


ggctgtgtgg 


ctcaactgta 


tttctttcac 


ttcctgggca 


gcacccagtg 


cttcctctac 


360 


accttgatgg 


cctatgacag 


gtacctagca 


atatgtcagc 


ccctgcacta 


cccagtgctc 


420 


atgaatggga 


ggttatgcac 


agtccttgtg 


gctggagctt 


gggtcgccgg 


ctccatgcat 


480 


gggtctatcc 


aggccacctt 


gaccttccgc 


ctgccctact 


gtgggcccaa 


tcaggtggat 


540 


tactttatct 


gtgacatccg 


cgcagtattg 


agactggcct 


gtgctgacac 


aactgtcaat 


600 


gagcttgtga 


cctttgtgga 


cgtcagggta 


gtggccgcca 


gttgcttcat 


gttaattctg 


660 


ctctcctatg 


ccaacatagt 


ccatgccatc 


ctgaagatac 


gcaccgctga 


tgggaggcgc 


720 


cgggccttct 


ccacctgtgg 


ctcccaccta 


atcgtggtca 


cagtctacta 


tgtcccctgt 


780 


attttcatct 


accttagggc 


tggctccaaa 


gaccccctgg 


atggggcagc 


ggctgtgttt 


840 


tacactgttg 


tcactccatt 


actgaacccc 


ctcatctata 


cactgaggaa 


ccaggaagtg 


900 


aagtctgccc 


tgaagaggat 


aacagcaggt 


tga 933 









<210> 24 
<211> 1060 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (17).. (892) 



<400> 24 

aaatgcctaa agaaga atg 

Met 



acc atg gaa aat tat tct atg gca get cag ttt 
Thr Met Glu Asn Tyr Ser Met Ala Ala Gin Phe 



52 



WO 00/21999 



25/66 



PCT/JP99/05578 



1 5 10 

gtc tta gat ggt tta aca cag caa gca gag etc cag ctg ccc etc ttc 100 

Val Leu Asp Gly Leu Thr Gin Gin Ala Glu Leu Gin Leu Pro Leu Phe 

15 20 25 



etc ctg ttc ctg gga ate tat gtg gtc aca gta gtg ggc aac ctg ggc 148 
Leu Leu Phe Leu Gly lie Tyr Val Val Thr Val Vai Gly Asn Leu Gly 
30 35 40 



atg att etc ctg att gca gtc age cct eta ctt cac ace ccc atg tac 
Met He Leu Leu He Ala Val Ser Pro Leu Leu His Thr Pro Met Tyr 
45 50 55 60 



196 



tat ttc etc age age ttg tec ttc gtc gat ttc tgc tat tec tct gtc 
Tyr Phe Leu Ser Ser Leu Ser Phe Val Asp Phe Cys Tyr Ser Ser Val 
65 70 75 



244 



att act ccc aaa atg ctg gtg aac ttc eta gga aag aag aat aca ate 
He Thr Pro Lys Met Leu Val Asn Phe Leu Gly Lys Lys Asn Thr He 
80 85 90 



292 



ctt tac tct gag tgc atg gtc cag etc ttt ttc ttt gtg gtc ttt gtg 
Leu Tyr Ser Glu Cys Met Val Gin Leu Phe Phe Phe Val Val Phe Val 
95 100 105 



340 
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gtg get gag ggt tac etc ctg act gec atg gca tat gat cgc tat gtt 388 

Val Ala Glu Gly Tyr Leu Leu Thr Ala Met Ala Tyr Asp Arg Tyr Val 

110 115 120 

gec ate tgt age cca ctg ctt tat aat gcg ate atg tec tea tgg gtc 436 

Ala He Cys Ser Pro Leu Leu Tyr Asn Ala He Met Ser Ser Trp Val 
125 130 135 140 

tgc tea ctg eta gtg ctg get gec ttc ttc ttg ggc ttt etc tct gec 484 

Cys Ser Leu Leu Val Leu Ala Ala Phe Phe Leu Gly Phe Leu Ser Ala 
145 150 155 

ttg act cat aca agt gec atg atg aaa ctg tec ttt tgc aaa tec cac 532 

Leu Thr His Thr Ser Ala Met Met Lys Leu Ser Phe Cys Lys Ser His 
160 165 170 

att ate aac cat tac ttc tgt gat gtt ctt ccc etc etc aat etc tec 580 

He He Asn His Tyr Phe Cys Asp Val Leu Pro Leu Leu Asn Leu Ser 
175 180 185 

tgc tec aac aca cac etc aat gag ctt eta ctt ttt ate att gcg ggg 628 

Cys Ser Asn Thr His Leu Asn Glu Leu Leu Leu Phe lie He Ala Gly 

190 195 200 



ttt aac acc ttg gtg ccc ace eta get gtt get gtc tec tat gec ttc 
Phe Asn Thr Leu Val Pro Thr Leu Ala Val Ala Val Ser Tyr Ala Phe 



676 
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205 



210 



215 



220 



ate etc tac age ate ctt cac ate cgc tec tea gag ggc egg tec aaa 724 
He Leu Tyr Ser lie Leu His He Arg Ser Ser Glu Gly Arg Ser Lys 
225 230 235 



get ttt 


gga 


aca 


tgc 


age 


tct 


cat 


etc 


atg 


get 


gtg 


gtg 


ate 


ttc 


ttt 


a i „ nu „ 
rtict rut; 




Thr 


n 


Ser 


Ser 


His 


Leu 


Met 


Aia 


Vai 


Vai 


lie 


Phe 


Phe 






240 










245 










250 







ggg tec att ace ttc atg tat ttc aag ccc cct tea agt aac tec ctg 820 

Gly Ser lie Thr Phe Met Tyr Phe Lys Pro Pro Ser Ser Asn Ser Leu 

255 260 265 

gac cag gag aag gtg tec tct gtg ttc tac acc acg gtg ate ccc atg 868 

Asp Gin Glu Lys Vai Ser Ser Vai Phe Tyr Thr Thr Vai He Pro Met 
270 275 280 



ctg aac cct tta ata tac agt ctg taatcacagc actttggaag gctgaggcag 922 
Leu Asn Pro Leu He Tyr Ser Leu 
285 290 

ggttgcttga gtccagtttg agaccatcct ggggaacata gtgegatett gtttctttcc 982 
actgectaaa aacttcaatg ctcaatttta ettgeaattt cctcttcctg acatggagaa 1042 
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tgttggcttg gaatgttc 1060 

<210> 25 
<211> 1069 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (18).. (956) 

<400> 25 

atttttgaag acaaaaa atg ctg get aga aac aac tec tta gtg act gaa 50 

Met Leu Ala Arg Asn Asn Ser Leu Val Thr Glu 

1 5 10 

ttt att ctt get gga tta aca gat cgt cca gag ttc tgg caa ccc ttc 98 
Phe He Leu Ala Gly Leu Thr Asp Arg Pro Glu Phe Trp Gin Pro Phe 
15 20 25 

ttt ttc ctg ttc eta gtg ate tac att gtc ace atg gta ggc aac ctt 146 
Phe Phe Leu Phe Leu Val He Tyr He Val Thr Met Val Gly Asn Leu 
30 35 40 



ggc ttg ate act 



ctt 



ttc ggt eta aat 



tct cac etc cac aca cca atg 194 
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Gly Leu He Thr Leu Phe Gly Leu Asn Ser His Leu His Thr Pro Met 
45 50 55 

tac tat ttc etc ttc aat etc tec ttc att gat etc tgt tac tec tct 242 
Tyr Tyr Phe Leu Phe Asn Leu Ser Phe lie Asp Leu Cys Tyr Ser Ser 
60 65 70 75 

gtt ttc act ccc aaa atg eta atg aac ttt gtg tea aaa aag aat att 290 
Val Phe -Thr Pro Lys Met Leu Met Asn Phe Val Ser Lys Lys Asn lie 
80 85 90 

ate tec aat gtt ggg tgc atg act egg ctg ttt ttc ttt etc ttt ttc 338 
He Ser Asn Val Gly Cys Met Thr Arg Leu Phe Phe Phe Leu Phe Phe 
95 100 105 

gtc ate tct gaa tgt tac atg ttg acc tea atg gca tat gat cgc tat 386 
Val He Ser Glu Cys Tyr Met Leu Thr Ser Met Ala Tyr Asp Arg Tyr 
110 115 120 

gtg gee ate tgt aat cca ttg ctg tat aag gtc acc atg tec cat cag 434 
Val Ala lie Cys Asn Pro Leu Leu Tyr Lys Val Thr Met Ser His Gin 
125 130 135 

gtc tgt tct atg etc act ttt get get tac ata atg gga ttg get gga 482 
Val Cys Ser Met Leu Thr Phe Ala Ala Tyr lie Met Gly Leu Ala Gly 
140 145 150 155 
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gcc acg gcc cac acc ggg tgc atg ttt aga etc acc ttc tgc agt get 530 
Ala Thr Ala His Thr Gly Cys Met Phe Arg Leu Thr Phe Cys Ser Ala 
160 165 170 

aat ate att aac cat tac ttg tgt gac ata etc ccc etc etc cag ctt 578 
Asn He He Asn His Tyr Leu Cys Asp lie Leu Pro Leu Leu Gin Leu 
175 180 185 

tec tgc acc age acc tat gtc aac gag gtg gtt gtt etc att gtt gtg 626 
Ser Cys Thr Ser Thr Tyr Val Asn Glu Val Val Val Leu lie Val Val 
190 195 200 

ggt act aat ate acg gta ccc agt tgt acc ate etc att tct tat gtt 674 
Gly Thr Asn He Thr Val Pro Ser Cys Thr lie Leu He Ser Tyr Val 
205 210 215 

ttc att gtc act age att ctt cat ate aaa tec act caa gga aga tea 722 
Phe lie Val Thr Ser lie Leu His He Lys Ser Thr Gin Gly Arg Ser 
220 225 230 235 

aaa gcc ttc agt act tgt age tct cat gtc att get ctg tct ctg ttt 770 
Lys Ala Phe Ser Thr Cys Ser Ser His Val He Ala Leu Ser Leu Phe 
240 245 250 

ttt ggg tea gcg gca ttc atg tat att aaa tat tct tct gga tct atg 818 
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Phe Gly Ser Ala Ala Phe Met Tyr He Lys Tyr Ser Ser Gly Ser Met 
255 260 265 

gag cag gga aaa gtt ttt tct gtt ttc tac act aat gtg gtg ccc atg 866 
Glu Gin Gly Lys Val Phe Ser Val Phe Tyr Thr Asn Val Val Pro Met 
270 275 280 

etc aat ccc etc ate tac agt ttg agg aac aag gat gtc aaa gtt gca 914 
Leu Asn Pro Leu He Tyr Ser Leu Arg Asn Lys Asp Val Lys Val Ala 
285 290 295 

ctg agg aaa get ctg att aaa att cag agg aga aat ata ttc 956 

Leu Arg Lys Ala Leu lie Lys He Gin Arg Arg Asn lie Phe 
300 305 310 

taattagaag cagtaatgat gtaaaacaat tgaaggactt caaattttta ttagtgtttt 1016 

tcatgaagag attttgttgt ttctacagat ggtgttatgt gtgatttaat aaa 1069 

<210> 26 
<211> 1069 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> CDS 

<222> (18).. (956) 

<400> 26 

atttttgaag acaaaaa atg ctg get aga aac aac tec tta gtg act gaa 50 

Met Leu Ala Arg Asn Asn Ser Leu Val Thr Glu 
1 5 10 

ttt att ctt get gga tta aca gat cgt cca gag ttc egg caa ccc etc 98 
Phe He Leu Ala Gly Leu Thr Asp Arg Pro Glu Phe Arg Gin Pro Leu 
15 20 25 

ttt ttc ctg ttt eta gtg ate tac att gtc ace atg gta ggc aac ctt 146 
Phe Phe Leu Phe Leu Val He Tyr He Val Thr Met Val Gly Asn Leu 
30 35 40 

ggc ttg ate att ctt ttc ggt eta aat tct cac etc cac aca cca atg 194 
Gly Leu He He Leu Phe Gly Leu Asn Ser His Leu His Thr Pro Met 
45 50 55 

tac tat ttc etc ttc aat etc tec ttc att gat etc tgt tac tec tct 242 
Tyr Tyr Phe Leu Phe Asn Leu Ser Phe He Asp Leu Cys Tyr Ser Ser 
60 65 70 75 

gtt ttc act ccc aaa atg eta atg aac ttt gta tea aaa aag aat att 290 
Val Phe Thr Pro Lys Met Leu Met Asn Phe Val Ser Lys Lys Asn He 
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80 85 90 

ate tec tat gtt ggg tgc atg act cag ctg ttt ttc ttt etc ttt ttt 338 
He Ser Tyr Val Gly Cys Met Thr Gin Leu Phe Phe Phe Leu Phe Phe 
95 100 105 



gtc ate 


tct 


gaa 


tgc 


tac 


ata 


ttg 


acc 


tea 


atg 


gca 


tat 


gat 


cgc 


tat 


Val lie 


UO 1 


U I u 






T 1 ~ 
liC 


T 

IjCU 


TV..- 
1111" 


Ser 


Met 


Ala 


Tyr 


Asp 


Arg 


rr* 




110 










115 










120 









gtg gee ate tgt aat cca ttg ctg tat aag gtc acc atg tec cat cag 434 
Val Ala He Cys Asn Pro Leu Leu Tyr Lys Val Thr Met Ser His Gin 
125 130 135 

gtc tgt tct atg etc act ttt get get tac ata atg gga ttg get gga 482 
Val Cys Ser Met Leu Thr Phe Ala Ala Tyr He Met Gly Leu Ala Gly 
140 145 150 155 



gec acg gec cac acc ggg tgc atg ctt aga etc acc ttc tgc agt get 530 
Ala Thr Ala His Thr Gly Cys Met Leu Arg Leu Thr Phe Cys Ser Ala 
160 165 170 



aat ate ate aac cat tac ttg tgt gac ata etc ccc etc etc cag ctt 
Asn He lie Asn His Tyr Leu Cys Asp He Leu Pro Leu Leu Gin Leu 
175 180 185 



578 
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tec tgc acc age acc tat gtc aac gag gtg gtt gtt etc att gtt gtg 626 
Ser Cys Thr Ser Thr Tyr Val Asn Glu Val Val Val Leu lie Val Val 
190 195 200 



ggt att aat ate atg gta ccc agt tgt acc ate etc att tct tat gtt 674 
Gly He Asn He Met Val Pro Ser Cys Thr He Leu He Ser Tyr Val 
205 210 215 



ttc att gtc act age att ctt cat ate aaa tec act caa gga aga tea 722 

Phe He Val Thr Ser He Leu His He Lys Ser Thr Gin Gly Arg Ser 
220 225 230 235 

aaa gee ttc agt act tgt age tct cat gtc att get ctg tct ctg ttt 770 

Lys Ala Phe Ser Thr Cys Ser Ser His Val He Ala Leu Ser Leu Phe 

240 245 250 



ttt ggg tea gcg gca ttc atg tat att aaa tat tct tct gga tct atg 818 
Phe Gly Ser Ala Ala Phe Met Tyr He Lys Tyr Ser Ser Gly Ser Met 
255 260 265 



gag cag gga aaa gtt tct tct gtt ttc tac act aat gtg gtg ccc atg 866 
Glu Gin Gly Lys Val Ser Ser Val Phe Tyr Thr Asn Val Val Pro Met 
270 275 280 

etc aat cct etc ate tac agt ttg agg aac aag gat gtc aaa gtt gca 914 
Leu Asn Pro Leu lie Tyr Ser Leu Arg Asn Lys Asp Val Lys Val Ala 
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285 290 295 

ctg agg aaa get ctg att aaa att cag aga aga aat ata ttc 956 
Leu Arg Lys Ala Leu lie Lys He Gin Arg Arg Asn He Phe 
300 305 310 

taattagaag cagtaataat gtaaaacgat tgaagaactt taaattttta ttagtgtgtt 1016 
ccatgaagag attttgttgt ttctacagat ggtgttatgt gtgatttaat aaa 1069 

<210> 27 
<211> 976 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (19).. (945) 

<400> 27 

acagctcgcc aagagaga atg act ctg aga aac age tec tea gtg act gag 51 

Met Thr Leu Arg Asn Ser Ser Ser Val Thr Glu 
1 5 10 



ttt ate ctt gtg gga tta tea gaa cag cca gag etc cag etc cct ctt 99 
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Phe lie Leu Val Gly Leu Ser Glu Gin Pro Glu Leu Gin Leu Pro Leu 

15 20 25 

ttc ctt eta ttc tta ggg ate tat gtg ttc act gtg gtg ggc aac ttg 147 

Phe Leu Leu Phe Leu Gly He Tyr Val Phe Thr Val Val Gly Asn Leu 

30 35 40 

ggc ttg ate ace tta att ggg ata aat cct age ctt cac ace ccc atg 195 

Gly Leu He Thr Leu lie Gly He Asn Pro Ser Leu His Thr Pro Met 

45 50 55 

tac ttt ttc etc ttc aac ttg tec ttt ata gat etc tgt tat tec tgt 243 

Tyr Phe Phe Leu Phe Asn Leu Ser Phe He Asp Leu Cys Tyr Ser Cys 

60 65 70 75 

gtg ttt acc ccc aaa atg ctg aat gac ttt gtt tea gaa agt ate ate 291 

Val Phe Thr Pro Lys Met Leu Asn Asp Phe Val Ser Glu Ser He lie 

80 85 90 

tct tat gtg gga tgt atg act cag eta ttt ttc ttc tgt ttc ttt gtc 339 

Ser Tyr Val Gly Cys Met Thr Gin Leu Phe Phe Phe Cys Phe Phe Val 

95 100 105 



aat tct gag tgc tat gtg ttg gta tea atg gee tat gat cgc tat gtg 
Asn Ser Glu Cys Tyr Val Leu Val Ser Met Ala Tyr Asp Arg Tyr Val 
110 115 120 



387 
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gcc ate tgc aac ccc ctg etc tac atg gtc ace atg tec cca agg gtc 435 
Ala He Cys Asn Pro Leu Leu Tyr Met Val Thr Met Ser Pro Arg Val 
125 130 135 

tgc ttt ctg ctg atg ttt ggt tec tat gtg gta ggg ttt get ggg gcc 483 
Cys Phe Leu Leu Met Phe Gly Ser Tyr Val Val Gly Phe Ala Gly Ala 
14G 145 150 155 

atg gcc cac act gga age atg ctg cga ctg ace ttc tgt gat tec aac 531 
Met Ala His Thr Gly Ser Met Leu Arg Leu Thr Phe Cys Asp Ser Asn 
160 165 170 

gtc att gac cat tat ctg tgt gac gtt etc ccc etc ttg cag etc tec 579 
Val He Asp His Tyr Leu Cys Asp Val Leu Pro Leu Leu Gin Leu Ser 
175 180 185 

tgc ace age acc cat gtc agt gag ctg gta ttt ttc att gtt gtt gga 627 
Cys Thr Ser Thr His Val Ser Glu Leu Val Phe Phe He Val Val Gly 
190 195 200 

gta ate acc atg eta tec age ata age ate gtc ate tct tac get ttg 675 
Val He Thr Met Leu Ser Ser He Ser He Val He Ser Tyr Ala Leu 
205 210 215 

ata etc tec aac ate etc tgt att cct tct gca gag ggc aga tec aaa 723 
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He Leu Ser Asn He Leu Cys He 

220 225 

gcc ttt age aca tgg ggc tec cac 

Ala Phe Ser Thr Trp Gly Ser His 
240 



Pro Ser Ala Glu Gly Arg Ser Lys 
230 235 

ata att get gtt get ctg ttt ttt 771 
He He Ala Val Ala Leu Phe Phe 
245 250 



ggg tea ggg aca ttc ace tac tta aca aca tct ttt cct ggc tct atg 819 
Gly Ser Gly Thr Phe Thr Ty-r Leu Thr Thr Ser Phe Pro Gly Ser Met 
255 260 265 



aac cat ggc aga ttt gcc tea gtc ttt tac acc aat gtg gtt ccc atg 867 

Asn His Gly Arg Phe Ala Ser Val Phe Tyr Thr Asn Val Val Pro Met 
270 275 280 

ctt aac cct teg ate tac agt ttg agg aat aag gat gat aaa ctt gcc 915 

Leu Asn Pro Ser He Tyr Ser Leu Arg Asn Lys Asp Asp Lys Leu Ala 

285 290 295 

ctg ggc aaa acc ctg aag aga gtg etc ttc taatgggtct cttcatatca 965 

Leu Gly Lys Thr Leu Lys Arg Val Leu Phe 

300 305 



ctggcaaccg a 



976 
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<210> 28 
<211> 292 
<212> PRT 

<213> Homo sapiens 
<400> 28 

Met Thr Met Glu Asn Tyr Ser Met Ala Ala Gin Phe Val Leu Asp Gly 
15 10 15 

Leu Thr Gin Gin Ala Glu Leu Gin Leu Pro Leu Phe Leu Leu Phe Leu 
20 25 30 

Gly He Tyr Val Val Thr Val Val Gly Asn Leu Gly Met He Leu Leu 
35 40 45 

He Ala Val Ser Pro Leu Leu His Thr Pro Met Tyr Tyr Phe Leu Ser 
50 55 60 

Ser Leu Ser Phe Val Asp Phe Cys Tyr Ser Ser Val He Thr Pro Lys 
65 70 75 80 

Met Leu Val Asn Phe Leu Gly Lys Lys Asn Thr He Leu Tyr Ser Glu 
85 90 95 

Cys Met Val Gin Leu Phe Phe Phe Val Val Phe Val Val Ala Glu Gly 
100 105 110 
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Tyr Leu Leu Thr Ala Met Ala Tyr Asp Arg Tyr Val Ala lie Cys Ser 
115 120 125 

Pro Leu Leu Tyr Asn Ala lie Met Ser Ser Trp Val Cys Ser Leu Leu 
130 135 140 

Val Leu Ala Ala Phe Phe Leu Gly Phe Leu Ser Ala Leu Thr His Thr 
145 150 155 160 

Ser Ala Met Met Lys Leu Ser Phe Cys Lys Ser His lie He Asn His 
165 170 175 

Tyr Phe Cys Asp Val Leu Pro Leu Leu Asn Leu Ser Cys Ser Asn Thr 
180 185 190 

His Leu Asn Glu Leu Leu Leu Phe He lie Ala Gly Phe Asn Thr Leu 
195 200 205 

Val Pro Thr Leu Ala Val Ala Val Ser Tyr Ala Phe He Leu Tyr Ser 
210 215 220 

He Leu His He Arg Ser Ser Glu Gly Arg Ser Lys Ala Phe Gly Thr 
225 230 235 240 

Cys Ser Ser His Leu Met Ala Val Val He Phe Phe Gly Ser He Thr 
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245 250 255 

Phe Met Tyr Phe Lys Pro Pro Ser Ser Asn Ser Leu Asp Gin Glu Lys 
260 265 270 

Val Ser Ser Val Phe Tyr Thr Thr Val lie Pro Met Leu Asn Pro Leu 
275 280 285 

He Tyr Ser Leu 
290 



<210> 29 

<211> 313 

<212> PRT 

<213> Homo sapiens 

<400> 29 

Met Leu Ala Arg Asn Asn Ser Leu Val Thr Glu Phe He Leu Ala Gly 
15 10 15 

Leu Thr Asp Arg Pro Glu Phe Trp Gin Pro Phe Phe Phe Leu Phe Leu 
20 25 30 

Val He Tyr He Val Thr Met Val Gly Asn Leu Gly Leu He Thr Leu 
35 40 45 
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Phe Gly Leu Asn Ser His Leu His Thr Pro Met Tyr Tyr Phe Leu Phe 
50 55 60 

Asn Leu Ser Phe He Asp Leu Cys Tyr Ser Ser Val Phe Thr Pro Lys 
65 70 75 80 

Met Leu Met Asn Phe Val Ser Lys Lys Asn lie lie Ser Asn Vai Giy 
85 90 95 

Cys Met Thr Arg Leu Phe Phe Phe Leu Phe Phe Val He Ser Glu Cys 
100 105 110 

Tyr Met Leu Thr Ser Met Ala Tyr Asp Arg Tyr Val Ala He Cys Asn 
115 120 125 

Pro Leu Leu Tyr Lys Val Thr Met Ser His Gin Val Cys Ser Met Leu 
130 135 140 

Thr Phe Ala Ala Tyr He Met Gly Leu Ala Gly Ala Thr Ala His Thr 
145 150 155 160 

Gly Cys Met Phe Arg Leu Thr Phe Cys Ser Ala Asn He He Asn His 
165 170 175 

Tyr Leu Cys Asp lie Leu Pro Leu Leu Gin Leu Ser Cys Thr Ser Thr 
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180 185 190 

Tyr Val Asn Glu Val Val Val Leu He Val Val Gly Thr Asn He Thr 
195 200 205 

Val Pro Ser Cys Thr He Leu He Ser Tyr Val Phe lie Val Thr Ser 
210 215 220 

He Leu His He Lys Ser Thr Gin Gly Arg Ser Lys Ala Phe Ser Thr 
225 230 235 240 

Cys Ser Ser His Val He Ala Leu Ser Leu Phe Phe Gly Ser Ala Ala 
245 250 255 

Phe Met Tyr lie Lys Tyr Ser Ser Gly Ser Met Glu Gin Gly Lys Val 
260 265 270 

Phe Ser Val Phe Tyr Thr Asn Val Val Pro Met Leu Asn Pro Leu lie 
275 280 285 

Tyr Ser Leu Arg Asn Lys Asp Val Lys Val Ala Leu Arg Lys Ala Leu 
290 295 300 



He Lys He Gin Arg Arg Asn He Phe 
305 310 
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<210> 30 

<211> 313 
<212> PRT 

<213> Homo sapiens 
<400> 30 

Met Leu Ala Arg Asn Asn Ser Leu Val Thr Glu Phe lie Leu Aia Giy 
1 5 10 15 

Leu Thr Asp Arg Pro Glu Phe Arg Gin Pro Leu Phe Phe Leu Phe Leu 
20 25 30 

Val He Tyr He Val Thr Met Val Gly Asn Leu Gly Leu He He Leu 
35 40 45 

Phe Gly Leu Asn Ser His Leu His Thr Pro Met Tyr Tyr Phe Leu Phe 
50 55 60 

Asn Leu Ser Phe He Asp Leu Cys Tyr Ser Ser Val Phe Thr Pro Lys 
65 70 75 80 

Met Leu Met Asn Phe Val Ser Lys Lys Asn He He Ser Tyr Val Gly 
85 90 95 



Cys Met Thr Gin Leu Phe Phe Phe Leu Phe Phe Val He Ser Glu Cys 
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100 105 110 

Tyr lie Leu Thr Ser Met Ala Tyr Asp Arg Tyr Val Ala lie Cys Asn 
115 120 125 

Pro Leu Leu Tyr Lys Val Thr Met Ser His Gin Val Cys Ser Met Leu 
130 135 140 

Thr Phe Ala Ala Tyr He Met Gly Leu Ala Gly Ala Thr Ala His Thr 
145 150 155 160 

Gly Cys Met Leu Arg Leu Thr Phe Cys Ser Ala Asn lie He Asn His 
165 170 175 

Tyr Leu Cys Asp He Leu Pro Leu Leu Gin Leu Ser Cys Thr Ser Thr 
180 185 190 

Tyr Val Asn Glu Val Val Val Leu He Val Val Gly He Asn He Met 
195 200 205 

Val Pro Ser Cys Thr lie Leu He Ser Tyr Val Phe He Val Thr Ser 
210 215 220 



lie Leu His He Lys Ser Thr Gin Gly Arg Ser Lys Ala Phe Ser Thr 
225 230 235 240 
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Cys Ser Ser His Val He Ala Leu Ser Leu Phe Phe Gly Ser Ala Ala 
245 250 255 

Phe Met Tyr lie Lys Tyr Ser Ser Gly Ser Met Glu Gin Gly Lys Val 
260 265 270 



Ser Ser Val Phe Tyr Thr Asn Val Val Pro Met Leu Asn Pro Leu He 



U i J 



rv o /> 



285 



Tyr Ser Leu Arg Asn Lys Asp Val Lys Val Ala Leu Arg Lys Ala Leu 
290 295 300 



lie Lys lie Gin Arg Arg Asn He Phe 
305 310 



<210> 31 
<211> 309 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Met Thr Leu Arg Asn Ser Ser Ser Val Thr Glu Phe He Leu Val Gly 
15 10 15 



Leu Ser Glu Gin Pro Glu Leu Gin Leu Pro Leu Phe Leu Leu Phe Leu 
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20 25 30 

Gly He Tyr Val Phe Thr Val Val Gly Asn Leu Gly Leu He Thr Leu 
35 40 45 

He Gly He Asn Pro Ser Leu His Thr Pro Met Tyr Phe Phe Leu Phe 
50 55 60 

Asn Leu Ser Phe He Asp Leu Gys Tyr Ser Cys Val Phe Thr Pro Lys 
65 70 75 80 

Met Leu Asn Asp Phe Val Ser Glu Ser He lie Ser Tyr Val Gly Cys 
85 90 95 

Met Thr Gin Leu Phe Phe Phe Cys Phe Phe Val Asn Ser Glu Cys Tyr 
100 105 110 

Val Leu Val Ser Met Ala Tyr Asp Arg Tyr Val Ala He Cys Asn Pro 
115 120 125 

Leu Leu Tyr Met Val Thr Met Ser Pro Arg Val Cys Phe Leu Leu Met 
130 135 140 



Phe Gly Ser Tyr Val Val Gly Phe Ala Gly Ala Met Ala His Thr Gly 
145 150 155 160 
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Ser Met Leu Arg Leu Thr Phe Cys Asp Ser Asn Val He Asp His Tyr 
165 170 175 

Leu Cys Asp Val Leu Pro Leu Leu Gin Leu Ser Cys Thr Ser Thr His 
180 185 190 

Val Ser Glu Leu Val Phe Phe lie Val Val Gly Val He Thr Met Leu 
195 200 205 

Ser Ser He Ser He Val He Ser Tyr Ala Leu He Leu Ser Asn He 
210 215 220 

Leu Cys He Pro Ser Ala Glu Gly Arg Ser Lys Ala Phe Ser Thr Trp 
225 230 235 240 

Gly Ser His He He Ala Val Ala Leu Phe Phe Gly Ser Gly Thr Phe 
245 250 255 

Thr Tyr Leu Thr Thr Ser Phe Pro Gly Ser Met Asn His Gly Arg Phe 
260 265 270 

Ala Ser Val Phe Tyr Thr Asn Val Val Pro Met Leu Asn Pro Ser He 
275 280 285 



Tyr Ser Leu Arg Asn Lys Asp Asp Lys Leu Ala Leu Gly Lys Thr Leu 
290 295 300 
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Lys Arg Val Leu Phe 
305 



<210> 32 
<211> 762 
<212> DM 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (17).. (760) 

<400> 32 

aaatgcctaa agaaga atg acc atg gaa aat tat tct atg gca get cag ttt 52 

Met Thr Met Glu Asn Tyr Ser Met Ala Ala Gin Phe 
1 5 10 

gtc tta gat ggt tta aca cag caa gca gag etc cag ctg ccc etc ttc 100 
Val Leu Asp Gly Leu Thr Gin Gin Ala Glu Leu Gin Leu Pro Leu Phe 
15 20 25 

etc ctg ttc ctg gga ate tat gtg gtc aca gta gtg ggc aac ctg ggc 148 
Leu Leu Phe Leu Gly He Tyr Val Val Thr Val Val Gly Asn Leu Gly 
30 35 40 



WO 00/21999 PCT/JP99/05578 

50/66 



atg att etc ctg att gca gtc age cct eta ctt cac acc ccc atg tac 196 

Met lie Leu Leu He Ala Val Ser Pro Leu Leu His Thr Pro Met Tyr 
45 50 55 60 

tat ttc etc age age ttg tec ttc gtc gat ttc tgc tat tec tct gtc 244 

Tyr Phe Leu Ser Ser Leu Ser Phe Val Asp Phe Cys Tyr Ser Ser Val 
65 70 75 

att act ccc aaa atg ctg gtg aac ttc eta gga aag aag aat aca ate 292 

He Thr Pro Lys Met Leu Val Asn Phe Leu Gly Lys Lys Asn Thr lie 
80 85 90 

ctt tac tct gag tgc atg gtc cag etc ttt ttc ttt gtg gtc ttt gtg 340 

Leu Tyr Ser Glu Cys Met Val Gin Leu Phe Phe Phe Val Val Phe Val 

95 100 105 

gtg get gag ggt tac etc ctg act gee atg gca tat gat cgc tat gtt 388 

Val Ala Glu Gly Tyr Leu Leu Thr Ala Met Ala Tyr Asp Arg Tyr Val 
110 115 120 

gec ate tgt age cca ctg ctt tat aat gcg ate atg tec tea tgg gtc 436 

Ala He Cys Ser Pro Leu Leu Tyr Asn Ala He Met Ser Ser Trp Val 
125 130 135 140 



tgc tea ctg eta gtg ctg get gee ttc ttc ttg ggc ttt etc tct gec 



484 
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Cys Ser Leu Leu Val Leu Ala Ala Phe Phe Leu Gly Phe Leu Ser Ala 
145 150 155 

ttg act cat aca agt gcc atg atg aaa ctg tec ttt tgc aaa tec cac 532 

Leu Thr His Thr Ser Ala Met Met Lys Leu Ser Phe Cys Lys Ser His 
160 165 170 

att ate aac cat tac ttc tgt gat gtt ctt ccc etc etc aat etc tec 580 

lie lie Asn His Tyr Phe Cys Asp Val Leu Pro Leu Leu 'Asn Leu Ser 

175 180 185 

tgc tec aac aca cac etc aat gag ctt eta ctt ttt ate att gcg ggg 628 

Cys Ser Asn Thr His Leu Asn Glu Leu Leu Leu Phe lie He Ala Gly 
190 195 200 

ttt aac ace ttg gtg ccc ace eta get gtt get gtc tec tat gcc ttc 676 

Phe Asn Thr Leu Val Pro Thr Leu Ala Val Ala Val Ser Tyr Ala Phe 
205 210 215 220 

ate etc tac age ate ctt cac ate cgc tec tea gag ggc egg tec aaa 724 

He Leu Tyr Ser He Leu His He Arg Ser Ser Glu Gly Arg Ser Lys 
225 230 235 

get ttt gga aca tgc age tct cat etc atg get gtg gt 762 

Ala Phe Gly Thr Cys Ser Ser His Leu Met Ala Val 
240 245 
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<210> 33 

<211> 248 

<212> PRT 

<213> Homo sapiens 

<40O> 33 

Met Thr Met Glu Asn Tyr Ser Met Ala Ala Gin Phe Val Leu Asp Gly 
15 10 15 

Leu Thr Gin Gin Ala Glu Leu Gin Leu Pro Leu Phe Leu Leu Phe Leu 
20 25 30 

Gly He Tyr Val Val Thr Val Val Gly Asn Leu Gly Met lie Leu Leu 
35 40 45 

He Ala Val Ser Pro Leu Leu His Thr Pro Met Tyr Tyr Phe Leu Ser 
50 55 60 

Ser Leu Ser Phe Val Asp Phe Cys Tyr Ser Ser Val He Thr Pro Lys 
65 70 75 80 



Met Leu Val Asn Phe Leu Gly Lys Lys Asn Thr He Leu Tyr Ser Glu 
85 90 95 
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Cys Met Val Gin Leu Phe Phe Phe Val Val Phe .Val Val Ala Glu Gly 
100 105 110 

Tyr Leu Leu Thr Ala Met Ala Tyr Asp Arg Tyr Val Ala He Cys Ser 

115 120 125 



Pro Leu Leu Tyr Asn Ala He Met Ser Ser Trp Val Cys Ser Leu Leu 



1 OA 
lOU 



1 n r 
100 



140 



Val Leu Ala Ala Phe Phe Leu Gly Phe Leu Ser Ala Leu Thr His Thr 
145 150 155 160 

Ser Ala Met Met Lys Leu Ser Phe Cys Lys Ser His He He Asn His 
165 170 175 

Tyr Phe Cys Asp Val Leu Pro Leu Leu Asn Leu Ser Cys Ser Asn Thr 
180 185 190 

His Leu Asn Glu Leu Leu Leu Phe He He Ala Gly Phe Asn Thr Leu 
195 200 205 



Val Pro Thr Leu Ala Val Ala Val Ser Tyr Ala Phe He Leu Tyr Ser 
210 215 220 



He Leu His He Arg Ser Ser Glu Gly Arg Ser Lys Ala Phe Gly Thr 
225 230 235 240 
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Cys Ser Ser His Leu Met Ala Val 
245 

<210> 34 
<211> 27 

^L1L> U1NA 

<213> Artificial -Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthsized primer sequence 

<400> 34 

gaagagcagt gagggtccat gttaagg 27 

<210> 35 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 35 

cagcagcttg tccttcgtcg atttctgc 28 



<210> 36 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 36 

gctagggtgg gcaccaaggt gttaaaccc 29 



<210> 37 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 37 

tgcaaaagga cagtttcatc atggcac 27 

<210> 38 

<211> 28 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 38 

caaagaactc acccaaattc ctacagct 28 

<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 39 

catggtaggc aaccttggct tgatcac 27 



<210> 40 
<211> 29 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 40 

gtttattaaa tcacacataa caccatctg 29 



<210> 41 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 41 

cagagacaga gcaatgacat gagagctac 29 

<210> 42 
<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 42 

caaagaactc acccaaattc ctacagcc 28 

<210> 43 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 43 

catggtaggc aaccttggct tgatcat 27 



<210> 44 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 44 

gtttattaaa tcacacataa caccatctg 29 



<210> 45 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 45 

cagagacaga gcaatgacat gagagctac 29 

<210> 46 

<211> 27 

<212> DNA 

<21r3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 46 

ccagacagct cgccaagaga gaatgac 27 

<210> 47 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



WO 00/21999 



61/66 



PCT/JP99/05578 



<400> 47 

cctttataga tctctgttat tcctgtgtg 29 

<210> 48 
<211> 27 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 48 

tcggttgcca gtgatatgaa gagaccc 27 



<210> 49 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 49 

ggctttggat ctgccctctg cagaagg 27 

<210> 50 
<211> 450 
una 

<213> Homo sapiens 
<400> 50 

cagcagcttg tccttcgtcg atttctgcta ttcctctgtc attactccca aaatgctggt 60 
gaacttccta ggaaagaaga atacaatcct ttactctgag tgcatggtcc agctcttttt 120 
ctttgtggtc tttgtggtgg ctgagggtta cctcctgact gccatggcat atgatcgcta 180 
tgttgccatc tgtagcccac tgctttataa tgcgatcatg tcctcatggg tctgctcact 240 
gctagtgctg gctgccttct tcttgggctt tctctctgcc ttgactcata caagtgccat 300 
gatgaaactg tccttttgca aatcccacat tatcaaccat tacttctgtg atgttcttcc 360 
cctcctcaat ctctcctgct ccaacacaca cctcaatgag cttctacttt ttatcattgc 420 
ggggtttaac accttggtgc ccaccctagc 450 
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<210> 51 
<211> 637 
<212> DNA 

<213> Homo sapiens 

> M.f\ a v r 1 

catggtaggc aaccttggct tgatcactct tttcggtcta aattctcacc tccacacacc 60 

aatgtactat ttcctcttca atctctcctt cattgatctc tgttactcct ctgttttcac 120 

tcccaaaatg ctaatgaact ttgtgtcaaa aaagaatatt atctccaatg ttgggtgcat 180 

gactcggctg tttttctttc tctttttcgt catctctgaa tgttacatgt tgacctcaat 240 

ggcatatgat cgctatgtgg ccatctgtaa tccattgctg tataaggtca ccatgtccca 300 

tcaggtctgt tctatgctca cttttgctgc ttacataatg ggattggctg gagccacggc 360 

ccacaccggg tgcatgttta gactcacctt ctgcagtgct aatatcatta accattactt 420 

gtgtgacata ctccccctcc tccagctttc ctgcaccagc acctatgtca acgaggtggt 480 

tgttctcatt gttgtgggta ctaatatcac ggtacccagt tgtaccatcc tcatttctta 540 
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tgttttcatt gtcactagca ttcttcatat caaatccact caaggaagat caaaagcctt 600 

cagtacttgt agctctcatg tcattgctct gtctctg 637 

<210> 52 
<211> 637 

<213> Homo sapiens 
<400> 52 

catggtaggc aaccttggct tgatcattct tttcggtcta aattctcacc tccacacacc 60 

aatgtactat ttcctcttca atctctcctt cattgatctc tgttactcct ctgttttcac 120 

tcccaaaatg ctaatgaact ttgtatcaaa aaagaatatt atctcctatg ttgggtgcat 180 

gactcagctg tttttctttc tcttttttgt catetctgaa tgctacatat tgacctcaat 240 

ggcatatgat cgctatgtgg ccatctgtaa tccattgctg tataaggtca ccatgtccca 300 

tcaggtctgt tctatgctca cttttgctgc ttacataatg ggattggctg gagccacggc 360 

ccacaccggg tgcatgctta gactcacctt ctgcagtgct aatatcatca accattactt 420 

gtgtgacata ctccccctcc tccagctttc ctgcaccagc acctatgtca acgaggtggt 480 
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tgttctcatt gttgtgggta ttaatatcat ggtacccagt tgtaccatcc tcatttctta 540 
tgttttcatt gtcactagca ttcttcatat caaatccact caaggaagat caaaagcctt 600 
cagtacttgt agctctcatg tcattgctct gtctctg 637 

<210> 53 
<211> 509 
<212> DNA 

<213> Homo sapiens 
<400> 53 

cctttataga tctctgttat tcctgtgtgt ttacccccaa aatgctgaat gactttgttt 60 
cagaaagtat catctcttat gtgggatgta tgactcagct atttttcttc tgtttctttg 120 
tcaattctga gtgctatgtg ttggtatcaa tggcctatga tcgctatgtg gccatctgca 180 
accccctgct ctacatggtc accatgtccc caagggtctg ctttctgctg atgtttggtt 240 
cctatgtggt agggtttgct ggggccatgg cccacactgg aagcatgctg cgactgacct 300 
tctgtgattc caacgtcatt gaccattatc tgtgtgacgt tctccccctc ttgcagctct 360 
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cctgcaccag cacccatgtc agtgagctgg tatttttcat tgttgttgga gtaatcacca 420 
tgctatccag cataagcatc gtcatctctt acgctttgat actctccaac atcctctgta 480 
ttccttctgc agagggcaga tccaaagcc 509 
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